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(54) NOVEL PHYSIOLOGICALLY ACTIVE SUBSTANCES 

(57) The presentinvention provides a novel bioactlve substance having an antitumor activity and a process for 
producing it, and a medical use thereof. Namely, It provides a 1 2-membered ring macrollde compound represented by 
the foliowing fonnula obtained from the incubation solution of Streptomyces sp. Men 11107 or a variant thereof, a 
phamiacologicaily acceptable salt thereof or a hydrate of them, and a process for producing It. 
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Description 

Technical Field 

s [0001] The present invention relates to a 12-membered ring macrolide compound and antitumor activity thereof. 
More specifically, It relates to an agent for treating cancer, in particular, an agent for treating a solid cancer, an agent 
for suppressing cancer metastasis, an agent for treating diabetic retinopathy, an agent for treating rheumatoid arthritis 
and an agent for treating hematoma, which suppresses an angiogenesis by varying gene expression, for example, by 
Inhibiting VEGF production. 

10 

Prior Art 

[0002] Compounds having cytotoxicity have been used as anticancer agents, and many screenings have been car- 
ried out using cytotoxicity as an Index. As a result, almost all of anticancer agents give affection to cancer cell and 
'5 simultaneously to tissue in which cell proliferation is active, for example, to bone marrow, intestine epithelium and the 
like. Thus, the improvement of QOL of a patient has not been accomplished out yet. 

[0003] Further, although it can be expected that treatment by the anticancer agents is rather effective for leukemia, 
it cannot be always said that they are effective for solid cancer, therefore it is status quo that the anticancer agents 
being effective for solid cancer are very few in number. 
20 [0004] Screening fermentalon products of microorganism has been carried out using the cytotoxicity in vitro as an 
index, expecting that they might also be used as a antnancer agent. Many compounds having cytotoxicity have been 
found, however, It Is confirmed that many of them areonly cytotoxic, and few compounds show anticancer effect In vivo 
and further few compounds exhibit effectiveness for solid cancer. 

2s Disclosure of the Invention 

[0005] It Is the object of the present invention to find a compound which Is effective in vivo and can be further expected 
to have an effect for solid cancer from fermentation products of microorganism. 

[0006] It Is considered that tumorgenesis is caused by that a gene of normal cell is varied and a gene different from 
30 the normal cell is expressed. Accordingly, the present inventors have considered that the growth of a cancer cell can 
be suppressed by varying the gene expression of the cancer cell. For example, they have considered that the growth 
of the cancer cell can be varied by varying the gene expression of oncogene or tumor suppressor gene, or by varying 
the gene expression involving in cell cycle. 

[0007] The present Inventors have considered that a compound causing the variation of the gene expression, in 
3s particular, a compound suppressing VEGF production at a low oxygen condition could suppress angiogenesis by a 
cancer and Is also effective for solid cancer. Then, they carried out screening femnentation products of microorganism 
using the VEGF production of low oxygen stimulating U251 cell as an Index, have found out novel bioactive compounds, 
12-membered ring macrolide compounds (hereinafter, these are referred to as 111 07A to 11107BJ) which suppress 
the growth of vascular endothelial ceil by suppressing VEGF production, and further suppress the growth of solid cancer 
40 In vivo. Further, they have found that compounds which were obtained by chemically modifying these microbial products 
(hereinafter, these are referred to as 11 1 07 derivative) also have an activity for suppressing the growth of solid cancer. 
[0008] The present invention provides the compound defined below, a phannacologically acceptable salt thereof or 
a hydrate thereof. The hydrate is preferably a pharmacologically acceptable hydrate. 

[0009] Hereafter, the respective title compounds are defined by the respective fonnulae. Any of these are reduced 
*s by the restricted clauses 1 and 2. Further, the compound described in the restricted clause 3 Is not Included. 
[0010] The substltuents such as R2 in the respective fonnuiae are defined by each formula. 
[001 1 ] Further, the present Invention also provides medical uses of the respective compounds, a phanmacologically 
acceptable salt thereof or a hydrate of them. Namely, they are a pharmaceutical composition containing any one of 
them, medicament, the method for preventing, treating or improving diseases, the use of the compound for producing 
so an agent for treating them, etc. 

1 . A compound represented by the formula (1 ), a phamiacologically acceptable salt thereof or a hydrate of them. 
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H- 




n 



(1) 



In the formula (1), n represents an Integer of 3 to 12; and R2, R^, R3b, R4, R5a, RSb, pfia pSb, R7a^ pTb^ rb^ R9a^ 
RS*", Rio, R"8 and R"*" are the same as or different from each other and each means (1) hydrogen, (2) hydroxy or 
(3) <1 > methyl, <2> 0^.22 alkoxy, <3> ArCHgO- (wherein Ar represents C6.14 aiyl or 5-membered to 1 4-membered 
heteroaryl, each of which may havesubstituents), <4> C2.22 acyloxy, <5> unsaturated C3.22 acyloxy, <6> Rcocoo- 
(whereln R^o represents C6.14 aryl, 5-membered to 14-membered heteroaryl, C1.22 alkoxy, unsaturated 03.22 
alkoxy, aryloxy or 5-membered to 14-membered heteroaryloxy, each of which may have substituents), <7> 
Ci.22 alkylsulfonyloxy, <8> benzenesulfonyloxy or <9> R*i Rs^Rs^SiO- (wherein Rsi , Rs2 and are the same as 
or different from each other and each represents methyl, ethyl, l-propyl, t-butyl or phenyl), each of which may have 
substituents, (4) halogen or (5) RN1 RN2n-RM- (wherein R" represents a single bond or -C0-0-; and RNI and RN2 
are 1) the same as or different from each other and each represents <1> hydrogen or <2> (i) alkyi, (ii) 
unsaturated C3.22 alkyI, (III) C2.22 acyl, (iv) unsaturated C3.22 acyl, (v) Cg.u aryl, (vl) 5-membered to 14-membered 
heteroaryl, (vli) benzyl, (viii) C1.22 alkylsulfonyl or (ix) benzenesulfonyl, each of which may have substituents, or 
2) -NRN1RN2 may be bound together to represent 3-membered to 14-membered nitrogen-containing non-aromatic 
heterocyclic ring which may have substituents); further, R^ may form a single bond with either of R^^ or R3t> to 
represent the partial structure 



; further, R^^ and may be bound together to represent a ketone structure (=0) or an oxime structure {=NOROX 
(wherein RO'' represents C1.22 alkyi, unsaturated C3.22 alkyI, Cg.14 aryl, S-membered to 14-membered heteroaryl 
or benzyl, each of which may have substituents)}; further, either of R3» or and either of Pfi^ or may be 
bound with oxygen to represent the partial structure 



; further, R^ may fomn a single bond with either of R^ or R^ and may represent the partial structure 
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; further, and R* may be bound together to represent a ketone structure (=0) or an oxime structure (=N0R0''); 
further, R^a and Ffi*> may be bound together to represent a spirooxyrane ring or exomethylene; further, either of 
RB" or RSb and either of R^a or R7«> may be bound together to fonn a 1 ,3-dioxoiane ring; further, R^a and R^b may 
be bound together to represent a l<etone structure (=0) or an oxime structure (=N0ROX) ; further, R8 may form a 
single bond with either of R9a or R* to represent the partial structure 



; further, R*" and R* may be bound togetherto represent a ketone structure (=0) or an oxime structure (=NORO''); 
further, two adjacent Rnas may fomi 0 to 3 ethylene structures where one R"a and one other R™ forme a single 
bond; further, two R"as may fomi 0 to 2 epoxy stnjctures together with oxygen; further two R"as may fomi one 
2-0X0-1 ,3-dioxane stnjcture; further, R™ and R""" on the same carbon may be bound togetherto represent a ketone 
structure (=0) or an oxime structure (sNORO^), 
provided that 

(Restricted clause 1 ) when the above-mentioned compound Is represented by the following formula (2): 




(2). 



at least one of R^ and R^^ Is hydroxy, acetoxy or methoxy; (Restricted clause 2) when the above-mentioned com- 
pound Is represented by the following fonnula (3): 



is hydroxy or acetoxy; and R^, R^ and R^^ are OH; and (Restricted clause 3) a compound represented by the 
formula (4) Is excluded. 





.7 



(3). 
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*0H 



(4) 



2. A compound represented by the formula (5), a pharmacologically acceptable salt thereof or a hydrate of them. 



In the formula (6), 

R2, Rio, R12 and R^* are the same as or different from each other and each represents hydrogen or methyl; 
R3a, RSb, R5a, R5b_ R6a and R* are the same as or different from each other and each represents 

(1) hydrogen, 

(2) hydroxy, 
(3) 

<1>Ci.22alkyl, 
<2> C1.22 alkoxy, 

<3> ArCHjO- (wherein Ar represents Ce.14 atyl or 5-membered to 14-membered heteroaryl which may 

have substltuents), 

<4> C2.22 acyloxy, 

<5> unsaturated C3.22 acyloxy, 

<6> -OCORCO (wherein RCO represents (i) Cg-u atyl, (ii) 5 -membered to 14-membered heteroaryl, (iii) 
0^.22 alkoxy, (iv) unsaturated C2.22 allcoxy, (v) C6.14 aryloxy or (vi) 5-membered to 14-membered heter- 
oaryloxy, each of which may have substltuents), 
<7> C1.22 alkylsulfonyloxy, 
<8> benzenesulfonyloxy or 

<9> -OSiRsiRs2Rs3 (wherein Rsi, fV^ and Rs3 are the same as or different from each other and each 
represents methyl, ethyl, i-propyl, t-butyl or phenyl, 

(4) halogen or 

(5) -RM-NRN1 RN2 (wherein R" represents a single bond or - CO-0- ; and RNI and RN2 are 1) the same as or 
different from each other and each represents <1 > hydrogen or <2> (I) 0^.22 alkyi, (11) unsaturated C3.22 alkyi, 
(iii) C2.22 acyl, (iv) unsaturated acyl, (v) Cg.^^ aryl, (vi) 5-membered to 14-membered heteroaryl, (vii) 
benzyl, (vlii) C^.22 alkylsulfonyl or (ix) benzenesulfonyl, each of which may have substltuents, or 2) NR'^^R'^^ 
may be bound together to represent 3-membered to 1 4-membered nitrogen-containing non-aromatic hetero- 
cyclic ring which may have substltuents); 




>7a 



(5) 



R7a and R^b are 
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(1 ) different from each other and each represents 

1) hydrogen, 

2) -OR^^ (wherein is hydrogen, methyl or acetyl), 

3) -OR'^ (wherein R° represents 

(!) alkyi (provided that in case of methyl, it always has substituenis), 

(iO-CHgAr, 

(iii)C3.22acyl, 

( Iv) unsaturated C^^z ^<^'> 

(V) -CORCO, 

(vi) Ci.22 alkylsulfonyl, 

(vii) benzenesulfonyl or 
(vlll)-SiRslRs2R«3)or 

4) -RM-NRNiRN2, or 

(2) R7» and R^"* may be bound together to represent <1> a ketone structure (=0) or represent an oxime 
structure (=NORO'*; wherein RO^ represents <1> C1.22 alkyI, <2> unsaturated C3.22 alkyI, <3> C6.14 aryl, <4> 
5-membered to 14-membered heteroaryi or <5> benzyl, each of which may have substituents); 

further, and R* may be bound together to represent a ketone structure (=0) or an oxime structure (=N0- 
f^^y, further, R^ or R% may be bound together to represent a spirooxyrane ring or exomethylene; 
further, either of R^" or R* and either of R^a or R^i" may be bound together to fomri a 1 ,3-dioxolane ring; 
G is represented by 

[1] 




{wherein R''^^ and f^^^ are the same as or different from each other and each represents hydrogen, 
methyl or hydroxy; 

Ri7a, Ri7b_ Fli8a Ri8b_ Ri9a Ri9b_ R20a R20b, R2ia and Rai*" are the same as or different from each other 
and each represents 

(1) hydrogen, 

(2) methyl which may optionally have substituents, 

(3) -OR", 

(4) -ORD, 

(5) halogen or 

(6) -RM-NRN1RN2; and 

R2^° means (1) hydrogen or (2) 



(wherein R22a_ R22b and R22c are the same as or different from each other and each represents <1> 
hydrogen, <2> methyl, <3> hydroxy, <4> -OR", <5> -ORD, <6> -RM-NRNirN2 or<7> halogen.); 
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further, either of R^^a or Ri8b and either of R^^ or Ri* may form a single bond together to represent the 
partial structure 



(R'«»orR'«<V' 



, or may be bonded with an oxygen to represent the partial structure 



further, either of R19" or R^9b and either of R^oa or R2i* may fomri a single bond together to represent 



further, R^''' and R^^*' may be bound together to represent <1> a ketone structure (=0) or represent <2> 
an oxime structure (=N0R0X); 

further, either of R^^a or R2i>> and either of R^^ or R22b may be bound together to represent the partial 
structure 



further, either of R^®" or R^^b and either of R2i» or RSib may be bound together to represent the partial 
structure 
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{wherein R^^a, Ri6b, Ri7a_ Ri7b_ Ri8a and Ri* have the same meanings as the definitions in the fonnuia 
(G-l); and Ri^c represents (1) hydrogen or (2) the fonnuia 



(wherein R<^, R'^'', R'^ and R*^ are the same as or different from each other and each represents hy- 
drogen, methyl, hydroxy, methoxy or acetoxy; and Pf^ represents methyl or ethyi)}; or 
[3] 




(GHII) 



{wherein R^^, R^*, R^^a and R^^ have the same meanings as the definitions In the formula (G-i); and 
Ri7e represents (1) hydrogen or (2) the fonnuia 



(wherein R'^", R*"*, R'*^ and R** are the same as or different from each other and each represents hy- 
drogen, methyl, hydroxy, methoxy or acetoxy; and R'^ represents methyl or ethyl)}, 
provided that the restricted clauses 1 , 2 and 3 are included. 



3. A compound represented by the fonnuia (6), a pharmacologically acceptable salt thereof or a hydrate of them. 
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In the formula (6), R2, R3», R*, R^, R*. R^^, R6b_ n7a R7b^ rio^ r12 and Ri* have the same meanings as the 
definitions of the fomiula 5; 

Ri2a and R13 (1) each represents hydrogen, or (2) are bound together to <1> form a single bond and represent 




or <2> form epoxy and represent 

0 Rl2 

Ri4a and R1S (1) each represents hydrogen, or (2) are bound together to <1>form a single bond and represent 




or <2> form epoxy and represent 



provided that (1) when R^^a and R^^ are bound together to form a single bond In the fonnula (6) , R^^ and 
Ris <1> are each hydrogen or <2> are bound together to be an epoxy; and (2) when R^** and R^^ are bound 
together to form a single bond, R'<^ and R^^ <1 > are each hydrogen or <2> are bound together to be an epoxy; and 

(1) has the same meaning as the definition of G In the 
fomnuia 5, or (2) represents 
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(wherein ~ represents a single bond or a double bond; R^^a^ Ri8b ni9a and R'* have the same meanings as the 
definitions in the formula (5) ; R^^ is hydrogen or C^^ alkyi). 

4. A compound represented by the f onnula (7), a pharmacologically acceptable salt thereof or a hydrate of them. 




lnthefomiula(7), R2 R3a, R*, Rea_ R6b_ R7a R7b^ rio_ r12, r14 and G have the same meanings as the definitions 
In the fomiuia 5; R^^ and R''^ (1 ) each represents hydrogen or (2) are bound together to <1 > fonn a single bond 
and represent 



H 



or <2> fomi epoxy and represent 



O hI2 



; and R^*^ and R^s (1) each represents hydrogen or (2) are bound 
together to <1 > form a single bond and represent 




or <2> form epoxy and represent 
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5. A compound represented by the formula (8), a pharmacologically acceptable salt thereof or a hydrate of them. 




Inthe formula (8), R2, RSa R» R6a, R6h, R7a, R7b_ rio, R12, R14 and G have the same meanings as the definitions 

in the formula 5; and Ri2a, Ri3, R^*^ and R^s hgyg t^e same meanings as the definitions in the formula 7. 

6. A compound represented by the fonnuia (9), a phannacologlcaiiy acceptable salt thereof or a hydrate of them. 




In the fonnula (9), R2, RSa, R7a, R7b^ rio_ r12_ ri4 and G have the same meanings as the definitions in the 
formula 5; and R^^, R^^, R^^ and R^^ have the same meanings as the definitions In the formula 7. 
7. A compound represented by the formula (1 0), a phannacoioglcally acceptable salt thereof or a hydrate of them. 




(10) 



in the fomiula (1 0), R^, RSa, R6a, RSb^ Rio, ri 2, r14 and G have the same meanings as the definitions In the fonnula 

5; and R'2a, r13^ rMo and Ri* have the same meanings as the definitions in the formula 7. 

8. A compound represented by the formula (1 1 ), a pharmacologically acceptable salt thereof or a hydrate of them. 




in the fonnula (11), Ri2, Ri6a, Ri6b_ Ri7a Ri7b, R20a_ R20b, R2ia_ R2ib gnd R2K: havo the same meanings as the 
definitions In the fonnula 5; R^^ represents hydrogen or methyl; and 



12 



G" is represented by (1) 
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(GM-I) 



(wherein R^, H^^, H^, R*, R*. R^, R«». R'^ R^b and R"" have the same meanings as the definitions in the 
fonnula 5 of), (2) 




(wherein R2, R3=, R*, RB", R», R^a R7b and R'" have the same meanings as the definitions in the formula 7), 
(3) 




(GMHIi) 



(wherein R2, RSa, r* R6a_ R6b_ R7a R7b and Rio have the same meanings as the definitions in the formula 8), 
(4) 




(wherein R2, RSa RTa^ RTb and rio hay^ the same meanings as the definitions in the fomfiula 9) or 
(5) 
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(GM-V) 



(wherein R2, R3a, R6a^ p6b and Rio have the same meanings as the definitions in the fomiula 10), provided that 
the restricted clauses 1 , 2 and 3 are Included. 

9. A compound represented by the fomiula (1 2), a pharmacologically acceptable salt thereof or a hydrate of them. 




(12) 



In the formula (12) , Ri2 Ri6a, Ri6b, r17, Ri7a Ri7b, R20a_ R20b_ R2ia R2tb, R2iband R2ichave the same meanings 
as the definitions In the fonnula 5; and R^^ and G"> have the same meanings as the definitions In the fomiula 11 , 
1 0. A compound represented by the fomiula (1 3), a phamnacoiogically acceptable salt thereof or a hydrate of them. 




(13) 



In the formuia (13), ~ represents a single bond or a double bond; Ri2 Ri6a, Ri6b^ Ri7a^ Ri7b, RZOa R20b, R2ia, 
R2i'> and R^'^* have the same meanings as the definitions in thefomiuia S; and R'^ and G™ have the same meanings 
as the definitions in the fonnula 11 . 

1 1 . A compound represented by the formula (1 4), a pharmacologlcaily acceptable salt thereof or a hydrate of them. 




(14) 



lnthefomiula(14), Riz, R^^, R^sb Ri7a, Ri7b Ri8a R20a R20band rzk: have thesamemeanings as the definitions 
In the fonnula 5; and G*" has the same meaning as the definition in the formula 11 . 

12. A compound represented by the fonnula (HI), a phamiacologicaliy acceptable salt thereof or a hydrate of them. 
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.pah- 



(H^) 



In the formula (H-l), RZ", RSh, psh^ Rioh_ Ri2h_ Ri6h, R20h R2ih and are the same as or different from each 
other and each represent 

(1) hydrogen, 

(2) methyl, 

(3) hydroxymethyl or 

(4) C2.8 acyloxymethyl; 

R3h' R5h'_ RBh' R7h; Ri6h_ Ri7h; R20h'_ R2ih' and Razh- are the same as or different from each other and each 
represents 

(1) hydrogen, 

(2) hydroxy, 

(3) methoxy or 

(4) C2.8 acyloxy; 

RSh and R^h" may be bound together to form a ketone structure (=0); R2ih and R^ih' may be bound together to 
fomi a ketone structure (=0); and R^h and R6h' may be bound together to fomn a splrooxyrane structure, provided 
that the restrtoted clauses 1 , 2 and 3 are Included. 

13. A compound represented by the fonnula (H-1), a pharmacologically acceptable salt thereof or a hydrate of 
them, which Is selected from the group consisting of a compound in which Is hydrogen, Is hydroxy, both 
of RSh and R5h' are hydrogen, R* Is methyl, R6h' is hydroxy, RW is hydroxy, all of RK*, R12'' and Rish are methyl, 
both of Rieh' and Ri7h' are hydrogen, R20h is methyl, R20h' jg hydrogen, R2ih' is hydroxy, both of R2in and R^^' 
are hydrogen and R22h is methyl; 

a compound in which RZh is hydrogen, R^^' is hydroxy, both of R5h and R5h' are hydrogen, R6h is methyl, R^h' 
Is hydroxy, R^*"' is acetoxy, all of R^°^, R^2h and Ri6h are methyl, both of R^sh' and R^^^' are hydrogen, R^*^ Is 
methyl, R^°^' Is hydrogen, R2ih' is hydroxy, both of R^^*^ and R'^^' are hydrogen, and R22h is methyl; 

a compound in which R2h is hydrogen, R^^' Is hydroxy, both of R^*^ and R^h' are hydrogen, R^'' Is methyl, R^^' 
is hydroxy, R^h' is acetoxy, all of Rioh, Ri2ri and R^*- are methyl, both of R^Sh' and Ri^' are hydrogen, R20h Is 
methyl, R20h' is hydrogen, both of R2ih and R21'>' are bound together to form a ketone structure, R22h' |s hydrogen 
and R22h is methyl; 

a compound In which R2h is hydrogen, R^^' is hydroxy, both of RSh and R^** are hydrogen, R* is methyl, R^ 
Is hydroxy, R^h' |s acetoxy, all of Ri"", Ri2h and Ri6h are methyl, R^^' is hydroxy, R"h' is hydrogen, R'^ Is methyl, 
R20h' Is hydrogen, R2ih' is hydroxy, both of R2ih and R22h' are hydrogen, and R22h is methyl; 

a compound In which R2h is hydrogen, R^h' is hydroxy, both of R^h and R^h' are hydrogen, R^h is methyl, R^^' 
Is hydroxy, R^*"' Is acetoxy, all of R^°^, R^2h and R^^*" are methyl, both of R^^'^' and R^^*"' are hydrogen, R20h is 
methyl, R20h' is hydroxy, R2ih' is hydroxy, both of R2ih and R^z^' are hydrogen, and R2211 is methyl; 

a compound in which R^^ is hydrogen, R^''' is hydroxy, both of R^*^ and R^*^' are hydrogen, R^*^ Is methyl, R^^"' 
Is hydroxy, R^h' is hydroxy, all of R^°^, Ri2h and R^^ are methyl, R^®"' jg hydroxy. R^^h' is hydrogen, R20f' Is methyl, 
R20h' is hydrogen, RZi"' js hydroxy, both of R2ih and R^' are hydrogen, and R22h is methyl; 

a compound in whfch R2h Is hydrogen, is hydroxy, both of RS" and R^ are hydrogen, R^h is methyl, R^' 
is hydroxy, RW is hydroxy, all of R^<^\ Ri2h and Ri6h are methyl, both of R^^' and R™ are hydrogen, R20h is 
methyl, Rzoi' is hydroxy, R2ih' is hydroxy, both of R2ih and R22h' are hydrogen, and R22h is methyl; 

a compound in which R2*i is hydrogen, R^*"' Is hydroxy, both of R^h and R^h' are hydrogen, R^'' is methyl, R^''' 
Is hydroxy, R^^"' is propanoyloxy, all of R^°^, Ri2h gnd R^^*" are methyl, both of R^^*^' and R^^h' are hydrogen, R^*' 
Is methyl, R20h' is hydrogen, R2ih' is hydroxy, both of R2ih and R22h- are hydrogen, and R22h is methyl; 

a compound in whtoh R2'' is hydrogen, R3h' is hydroxy, both of RSh and RSh' are hydrogen, R®" Is methyl, R6h' 
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is hydroxy, R^' is acetoxy, all of Rio", Ri2h and R^^h are methyl, both of Rish' and R'^™ are hydrogen, is 
methyl, R20h' is hydrogen, R2ih' is hydroxy, and all of R^^^ R^*^' and R^ are hydrogen; 

a compound in which R2h is hydrogen, R^h' is hydroxy, RS^ is hydrogen, RSh' is hydroxy, R^ is methyl, R6*i' 
is hydroxy, R^*" jg acetoxy, all of H^°>^, Ri2h and Ri^h are methyl, both of Ri^h' and R"*i' are hydrogen, R20h is 
methyl, R20h' is hydrogen, R2ih' is hydroxy, both of R2ih and R22h' are hydrogen, and R22h is methyl; 

a compound in which R2h is hydrogen, R^*"' is hydroxy, RSh is hydrogen, R^*^' is acetoxy, R^h is methyl, R^h' 
is hydroxy, R^''' is acetoxy, all of R^*, R^^h and R^^h are methyl, both of R^^^' and R^^''' are hydrogen, R^"*! is 
methyl, Rzw is hydrogen, R2ih' is hydroxy, both of R2ih and P?^ are hydrogen, and R22h is methyl; 

a compound In which Is hydrogen, RS'' is acetoxy, both of RSh and R'" are hydrogen, R^" Is methyl, R^' 
Is hydroxy, RTh' Is acetoxy, all of Ri™", Ri2h and Ri®" are methyl, both of Ri6h' and Riw are hydrogen, is 
methyl, R20h' is hydrogen, R2'"'' is hydroxy, both of R2ih and R22h' are hydrogen, and R22h is methyl; 

a compound in which R2h is hydrogen, R^h' is hydroxy, both of R^h and R^^' are hydrogen, R^^ is acetoxyme- 
thyl, RS"' is hydroxy, R'^' is acetoxy, all of Ri"*", Ri2h and R'^h are methyl, both of Ri6h' and R^^f are hydrogen, 
R20h is methyl, R20h' is hydrogen, R21''' is hydroxy, both of R21'' and R22h' are hydrogen, and R22Ii is methyl; 

a compound in which R2'< is hydrogen, R^h' is hydroxy, both of R^^ and R^h' are hydrogen, R^ is methyl, R^' 
is hydroxy, R^h' is acetoxy, all of R^°^, Ri2h and Rish are methyl, Ri6h' is hydrogen, R^^h' are hydroxy, R20h |s 
methyl, R^°*^' is hydrogen, R2ih' is hydroxy, both of R2ih and R22h' are hydrogen, and R22h is methyl; 

a compound in which R2*i is hydrogen, R^" Is hydroxy, both of R^h and R^h' are hydrogen, R^ Is methyl, R^ 
is hydroxy, R^''' is acetoxy, all of Rio^, Ri2h and are methyl, both of R^^h' and R^^h' are hydrogen, both of R^ 
and R2''h' are hydrogen, R2if'' is hydroxy, both of R^** and R22h' are hydrogen, and R22Ii is methyl; 

acompound in which R2h is hydrogen, R3h' |s hydroxy, both of RSh and R^** are hydrogen, R^^ is methyl, R^''' 
Is hydroxy, R^h' is acetoxy, both of R^oh and Ri2h are methyl, all of R^Sh, Rl6h' and Ri^tv are hydrogen, R20h is 
methyl, R2<ih' is hydrogen, R2ih' is hydroxy both of R2ih and R22h' are hydrogen, and R22h is methyl; 

a compound in which R2h is hydrogen, R^h' is hydroxy, both of R5>> and R^** are hydrogen, R^^ is methyl, R^h' 
is hydroxy, R^h' is acetoxy, both of R^"*' and Ri^" are methyl, all of Ri2h, Riew Ri7h' are hydrogen, R20h is 
methyl, R20h' is hydrogen, R2ih' is hydroxy, both of R2i*' and R22h' are hydrogen, and R^ Is methyl; 

a compound in which R2h is hydrogen, R3h' is hydroxy, both of R^h and R^' are hydrogen, R^ is methyl, R^h' 
is hydroxy, RW is acetoxy, both of R"" and R'®' are methyl, all of RiO", Riew and R"h' are hydrogen, R20h is 
methyl, Raw js hydrogen, R2ih' Is hydroxy, both of R2ih and R22h' are hydrogen, and R^ is methyl; 

a compound in which R2h is hydrogen, R^^' is hydroxy, both of R^h and R*' are hydrogen, R6h is acetoxyme- 
thyl, Rfih' Is hydroxy, R™ is hydroxy, all of RiOh R^^ and Ri* are methyl, both of R«h' and R"h' are hydrogen, 
RZOh is methyl, R^Oh' is hydrogen, RSI"' is hydroxy, both of R2ih and R^ are hydrogen, and R22h Is methyl; 

a compound in which R2h is hydrogen, R^h' is hydroxy, both of R^h and RSh' are hydrogen, R^ is methyl, R^ 
Is hydroxy, R'^' Is hydroxy, all of Rio^, Ri2h and Rish are methyl, both of R'6h' and Ri^w are hydrogen, R2<»i Is 
methyl, R20h' Is hydrogen, R2ih and R2ih' are bound together to form a ketone structure, R22h' |s hydrogen, and 
R22h is methyl; 

a compound in which R2*' is hydrogen, R^^"' is hydroxy, all of R^^, R^*^' and R^'' are hydrogen, R^*^' is acetoxy, 
R7h' Is hydroxy, all of R^'"', Ri2h and Ri6h are methyl, both of R^^h' and R™ are hydrogen, R2<"i is methyl, R201' 
is hydrogen, R2ih' is hydroxy both of R2ih and R22h' are hydrogen, and R22h is methyl; 

a compound In which R2h is methyl, R^*"" is hydroxy, both of R* and P^' are hydrogen, R^h is methyl, R^h' 
Is hydroxy, R^h' Is hydroxy, all of Rioh, Ri2h and R^^ are methyl, both of R^^' and RITh' are hydrogen, R2<ih is 
methyl, R^ is hydrogen, R2ih' is hydroxy, both of R2ih and R^**' are hydrogen, and R22h is methyl; 

a compound in which R2h is methyl, R^*^ is hydroxy, both of R^ and R^ are hydrogen, R®" is methyl, R^ 
Is hydroxy, R^^-' Is acetoxy, all of R10^ Ri2h and R^^*" are methyl, both of R^^h' and R^^h' are hydrogen, R20h is 
methyl, R20h' is hydrogen, R2if'' is hydroxy, both of R2ih and R22h' are hydrogen, and R22h is methyl; 

acompound in which R^*' is hydrogen, R^h' is hydroxy, R^^ is hydrogen, R^^' is hydroxy, R^^ is methyl, R^*'' 
is hydrogen, R^h' is acetoxy, all of Rioh, Ri2h and R^^^ are methyl, both of R^^h' and R™ are hydrogen, R20h is 
methyl, R2<»i' is hydrogen, R2if'' is hydroxy, both of R2i'i and R22h' are hydrogen, and R22h is methyl; 

a compound in which R2h is hydrogen, R^h' is hydroxy, all of R^h, R5h' R6h and R^ti' are hydrogen, R^^i' is 
hydroxy, all of R^o*'. Ri2h and Ri^h are methyl, both of R^^h' and Ri^h' are hydrogen, R20h is methyl, R20h' is 
hydrogen, RSih' is hydroxy, both of R2ih and R22h' are hydrogen, and R22h is methyl; 

a compound In which R2h Is hydrogen, R^*"' is hydroxy, both of R* and RSh' are hydrogen, R^h and R^"' are 
bound together to fomri a spirooxyrane structure, R^h' is acetoxy, all of R^O", Ri2h and Rieh are methyl, both of 
Ri6h' and Ri^h' are hydrogen, R20h is methyl, R20h' is hydrogen, R2ih' is hydroxy, both of R2ih and R22h' are hy- 
drogen, and R221 is methyl; 

a compound in which R2h is hydrogen, R^^' is hydroxy, both of R^^ and R^*'' are hydrogen, R^*^ and R^^"' are 
bound together to form a spirooxyrane structure, R^**' is hydroxy, all of R'"*"^ Ri2h and R'^*" are methyl, both of 
Ri6h' and Ri™ are hydrogen, R20h is methyl, R^' is hydrogen, R2ih' is hydroxy, both of RZi" and R22h' are hy- 
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drogen, and R22h is methyl; 

a compound in which R^ii is hydrogen, R^''' is hydroxy, both of R^h and R^h' are hydrogen, R^h is methyl, 
is aceloxy, P7^' is acetoxy, ail of Rio^, Ri2ti and Ri6h are methyi, both of R^^' and R"ii' are hydrogen, Ra* Is 
methyl, R^oh' is hydrogen, R^iii' is hydroxy, both of R2ih and R22h' are hydrogen, and RZZh is methyi; 

a compound in which R2h is hydrogen, R^h' is hydroxy, both of R^h and R^h' are hydrogen, R^h is methyi, R^^' 
is hydroxy, R^h' is acetoxy, all of R^°*', Ri2h and R^s*' are methyl, R^^h' is hydroxy, R^^h' is hydrogen, R20h is methyl, 
R20h' is hydrogen, R2i*> and R21'" bound together to fonn a ketone structure, R22h' is hydrogen, and R22'i is 
methyl; 

a compound In which R2h Is hydrogen, is hydroxy, both of R^i and R^' are hydrogen, R^h is methyl, R*' 
is hydroxy, R7h' Is acetoxy, all of Ri*, Ri2h and Ri* are methyl, both of Ri6h' and Riw are hydrogen, RSOh Is 
methyi, R20h' is hydrogen, R2ih is hydrogen, both of R2ih' and R22h' are hydroxy, and R22h is methyi; 

a compound in which R2h is hydrogen, R^' is hydroxy, R^h is hydrogen, RSh' is hydroxy, R^h Is methyl, R*' 
Is hydroxy, R^n* is acetoxy, ail of Ri"", R'^h and Ri^" are methyl, both of Rien' and R"h' are hydrogen, R^ Is 
methyl, R^°*^ is hydrogen, R2if' is hydrogen, both of R^^*^' and R22h' are hydroxy, and R22h is methyl; 

a compound in which R2*' is hydrogen, R^h' is hydroxy, both of R^ and R^h' are hydrogen, R^h is methyl, R^h' 
is hydroxy, R^^' is hydroxy, both of R^°^ and Ri6h are methyl, ail of Ri2h, Ri6h' and R™ are hydrogen, R2<'h is 
methyi, R20h' is hydrogen, R2ih' is hydroxy, both of R2ih and R22h' are hydrogen, and R22ti is methyl; and 

a compound in which R^^ is hydrogen, R^"' is hydroxy, both of R^h and R^h' are bound together to form a 
i<etone structure, R^^ is methyl, R^*'' is hydroxy, R^''' is acetoxy, aii of R^°\ Ri2h and R^* are methyl, both of R^^h' 
and R'7h' are hydrogen, R20h is methyi, RSOh' is hydrogen, R2ih' |s hydroxy, both of R2lh and R22h' are hydrogen, 
and RZSh is methyi. 

1 4. A compound represented by theformuia (IH-il), a pharmacoiogically acceptable salt thereof ora hydrate of them. 



In the fomiuia (H-il), R2h, R8h, RiOh_ Ri2h_ Ri6h_ R20h_ R2ih and R22h are the same as or different from each other 
and each represents 

(1) hydrogen, 

(2) methyl, 

(3) hydroxymethyl or 

(4) C2.8 acyloxymethyi; 

rsiv^ R8h; R7tv_ R16K_ RiTW^ R20h'^ R2ih' gnd R22h' are the same as or different from each other and each represents 

(1) hydrogen, 

(2) hydroxy, 

(3) methoxy or 

(4) C2.8 acyloxy; 

further, R2ifi and R2ih' may be bound together to form a i<etone structure (=0); and further, R^^ and R^''' may be 
bound together to fonn a spirooxyrane structure. 

15. A compound represented by the fomiuia (H-li), a pharmacologically acceptable salt thereof or a hydrate of 
them, which is selected from the group consisting of a compound in which R2h |s hydrogen, R^^' js hydroxy, R^h 
Is methyl, Pfi^' Is hydroxy, RW is acetoxy, all of R'°h, Ri2h and R^^are methyl, both of R^sh' and R"h' are hydrogen, 
R20h Is methyi, R20h' js hydrogen, R21''' is hydroxy, both of R2ih and R22h' are hydrogen and R22h is methyi; 

a compound in which R2h is hydrogen, R^*"' is hydroxy, R®' Is methyi, R^h' |s hydroxy, R^*'' is hydroxy, all of 
Rioh^ Ri2h and Ri6h are methyl, both of Ri6h' and R"h' are hydrogen, R2<'h is methyi, R2<"'' is hydrogen, R21*'' is 
hydroxy, both of R2i'> and R22h' are hydrogen, and R22h is methyl; 




(H^l) 
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a compound in which is hydrogen, is hydroxy, R^ is methyl, P^' is hydroxy, R^h' is acetoxy, all of 
RiOh_ Ri2h and Ri6h are methyl, both of Ri6h' and Ri^*" are hydrogen, R20h is methyl, R^°^' is hydrogen, both of 
RZih and R2ih' are bound together to form a ketone structure, R22h' is hydrogen, and R22h is methyl; 

acompound in which RZh is hydrogen, R^h' is hydroxy, R^h and R^h' are bound togetherto forni a spirooxyrane 
structure, R7h' is acetoxy, all of RiOh, Ri2h and Ri6h are methyl, both of R^Sh' and Ri7h' are hydrogen, R20h is methyl, 
R20h' is hydrogen, R2ih' js hydroxy, both of R2ih and R22h' are hydrogen, and R22h is methyl; 

a compound in which R2>> is hydrogen, f^' is hydroxy, is methyl, R^*"' is acetoxy, R''*^' is acetoxy, all of 
Rioh_ Ri2h and Ri6h are methyl, both of R^^' and R^™ are hydrogen, RZO" jg methyl, R2<»^ is hydrogen, RZii* Is 
hydroxy, both of R2ih and R22h' are hydrogen, and R22h is methyl; and 

a compound In which R2h is hydrogen, R^** is hydroxy, RSh is methyl, P^' Is hydroxy, R^*"' Is acetoxy, all of 
Rioh, Ri2h and R^^ are methyl, R^^h |s hydrogen, R"h' is hydroxy, Is methyl, R20h' Is hydrogen, R^^** is 
hydroxy, both of R^ih and R22h' are hydrogen, and R22h is methyl. 

16. A compound represented by the formula (H-lll), a pharmacologically acceptable salt thereof or a hydrate of 
them. 




(HHII) 



In the formula, R^h, RSh_ R6h_ Rioh_ Ri2h_ Ri8h_ R20h_ R2ih and RZ2h are the same as or different from each other 
and each represents 

(1) hydrogen, 

(2) methyl, 

(3) hydroxymethyl or 

(4) Cg^ acyloxymethyl; 

R5h', R6h', H7W_ R1 SH^ Ri/iv, R20h'_ R21 h' and R22h' are the same as or different from each other and each represents 

(1) hydrogen, 

(2) hydroxy, 

(3) methoxy or 

(4) acyloxy; 

further, R^h and R^*"' may be bound together to fomi a ketone structure (=0); further, R^^ •< and R^*^ may be bound 
together to fomi a ketone structure (=0); further, R^'' and R^' may be bound together to form a spirooxyrane 
structure. 

17. A compoundrepresented by the formula (H-lll), a phanmacologically acceptable salt thereof or a hydrate of 
them, which is selected from the group consisting of a compound In which RZh is hydrogen, both of R^h' and R^''' 
are hydrogen, R^h is methyl, R^' Is hydroxy, RW Is hydroxy, all of R^*, Ri2h and R^^ are methyl, both of R^^ 
and R"''' are hydrogen, R^ Is methyl, R^' is hydrogen, RZ""" is hydroxy, both of RZih and PP^ are hydrogen 
and R22h is methyl; 

a compound In which R^h Is hydrogen, both of RSh and RS" are hydrogen, R^ Is methyl, R^ Is hydroxy, RTW 
Is acetoxy, all of Ri*. Ri2h and R«h are methyl, both of R«h" and Riw are hydrogen, R20h is methyl, Rzow js 
hydrogen, R2ih' is acetoxy, both of R2ih and R22h' are hydrogen and R22h is methyl; and 

a compound in which R2'' Is hydrogen, both of R^h and R^*"' are hydrogen, R^ is methyl, RSh' is hydroxy, R^h' 
is acetoxy, all of R^O'', Ri2h and R^^*^ are methyl, both of R^^** and R^""' are hydrogen, R20h is methyl, R'^^' is 
hydrogen, R2if'' is hydroxy, both of R21'' and R22h" are hydrogen and R22h js methyl. 

18. A compound represented by the fomriula (H-IV), a phamiacologically acceptable salt thereof or a hydrate of 
them. 
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(HHV) 



In the formula, R2h, rsh, R4h_ RSh_ R6h_ R7h_ Rioh, Ri2h, Ri6h, R20h, R2ih and R2Zh are the same as or different 
from each other and each represents 

(1) hydrogen, 

(2) methyl, 

(3) hydroxymethyl or 

(4) C2.8 acyloxymethyl; 

R3f, R5h' R6h' R7h_ Ri6h', Ri7h'^ R20h; R2ih' gnd R22h" are the same as or different from each other and each 
represents 

(5) hydrogen, 

(6) hydroxy, 

(7) methoxy or 

(8) C2-8acyloxy; 

further, R^h and R^""' may be bound together to fonn a ketone structure (=0); further, RSh and RSh' may be bound 
together to fonn a ketone structure (=0); further, further, R^'' and R^h' may be bound together to fonn a ketone 
stmcture (=0); RZih and R2ih' may be bound together to fonn a ketone structure (=0); further, R* and RSh may 
fonn a single bond to represent 



H 

H 



; and 

further, R^h and f^** may be bound together to fonn a splrooxyrane structure, provided that the restricted 
clauses 1 , 2 and 3 are included. 

1 9. The compound represented by the fonnula (IH-IV) , a phannacoiogcaliy acceptable salt thereof or a hydrate of 
them, which Is selected from the group consisting of a compound in which R^h Is hydrogen, R^'' and R^**' are bound 
together to fonn a ketone structure, R*'< and R^'' fomi a 
single bond to represent 



, R5h' is hydrogen, R^h is methyl, R®"' |s hydroxy, R^" is hydrogen, R^^"' is acetoxy, all of R^o^, Ri2h and Ri6h are 
methyl, both of Rie^' and R^^h' are hydrogen, is methyl, R^o^- is hydrogen, R2ih' is hydroxy, both of R2ih and 
R22h' are hydrogen, and R22h js methyl; and 
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a compound in which is hydrogen, is hydrogen, R^' is hydroxy, all of R*. and R^^' are hydrogen, 
R^*' is methyl, R^''' is hydroxy, R^^ and R^^' are bound together to forni a ketone structure, all of R^"'', R^^h and 
Ri6h are methyl, both of Ri6h' and R"h' are hydrogen, Is methyl, R**' is hydrogen, R2ih' Is hydroxy, both of 
R2ih and R22h' are hydrogen, and R22h is methyl. 

20. Acompound represented by thefomiula(l-l-V),aphannacologicaliy acceptable salt thereof orahydrateof them. 



In the fonnula (H-V), Ri2h, Ri6h, ni6h'_ rith' r2(»i, R20h' and R^ih' have the same meanings as the definitions in 
the fomiula (H-l); Ri8h represents hydrogen or methyl; R2ih" represents hydrogen, methyl or ethyl; and G"''' is 
represented by the fonTiula (1): 



(wherein R^, R3h', R5h_ R5h; R6h_ Reh'_ rw and RK* have the same meanings as the definitions in the fomiula 
(H-l)). the fonnula (2): 



(wherein R2h, R3h\ R6h_ R6h'_ R7h' and Rioh have the same meanings as the definitions in the fonnula (H-li)), the 
fonnula (3): 




(MHHIl) 



(wherein Ffit\^ psh^ R5h'_ R6h_ R6h _ rw and Rio" have the same meanings as the definitions in the formula (H-lll)), 
the formula (4) : 





(MHH) 




(MH-il) 
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(wherein H^, R^h, R7h' and Ri(»< have the same meanings as the definitions In the f omiula (H-l)) , or the formula (5) : 




(wherein R^, R^h', RSh R6h' and H^°*^ have the same meanings as the definitions in the fomiula (H-l)), provided 
that the restricted clauses 1 , 2 and 3 are included. 

21. A compoundrepresented by the formula (H-V), a pharmacologically acceptable sail thereof or a hydrate of 
them, which Is selected from the group consisting of a compound in which G"'*' is represented by the formula 
(IVIH-I), R2h is hydrogen, R^h' is hydroxy, both of RS^ and R^' are hydrogen, Is methyl, RS" is hydroxy, R^h' is 
acetoxy, ail of R^o^^ Ria^ and R^«h are methyl, ail of R^h', R"h' and R"h are hydrogen, ail of R*"", R2ih' and R^ih" 
are hydrogen and R20h' is hydroxy ; 

a compound In which G™'' Is represented by the fonmuia (MH-I), Is hydrogen, R^" is hydroxy, both of R^h 
and RSf are hydrogen, RS" is methyl, RS"' is hydroxy, R^"' |s acetoxy, all of Ri"", Riai and are methyl, R^^ 
is hydrogen, Ri7h' is hydroxy, and ail of R"h, R20h_ r20IV_ R2ih' and R2ih" are hydrogen; 

a compound in which 5™^ is represented by the formula (MH-i), R^ is hydrogen, R^^' is hydroxy, both of RSh 
and RSh' are hydrogen, RS^ is methyl, RS^' is hydroxy, R^^' is acetoxy, aii of Ri°h, Ri2h and R^^h are methyl, Ri6h' 
is hydroxy, and ail of R^^h', Ri8h^ R20h^ R20h'^ R2ih' and H^^"' are hydrogen; 

a compound in which G"''' is represented by the formula (MH-I), R^^ is hydrogen, R^*'' is hydroxy, both of R^*^ 
and R5h' are hydrogen, RS" is methyl, RS''' is hydroxy, R^h' is acetoxy, all of R^°^, R^^ and R^^ are methyl, R^^ 
is hydrogen, R"h' is hydroxy, R^S" is methyl, and all of R^", R20h'_ R2ih' and RZi"" are hydrogen; 

a compound in which G™*" is represented by the formula (MH-V), R2h is hydrogen, R^h' is hydroxy, R^h is 
methyl, RS"' is hydroxy, all of RiOh Ri2h and R«h are methyl, all of Rieh' Ri7h' Rish and R20h' are hydrogen, RZOh 
is methyl, RZiw is hydroxy, and R^ih-' is ethyl. 

22. A compound represented by the fonnula (H-VI), a phannacoiogicaily acceptable salt thereof or a hydrate of 
them. 




(H-VI) 



in the fomiula, Ri2h, Rish^ Ri6h'^ Ri7h'^ R20h_ R20h'_ R2ih R2ih'_ R22h and RZS"' have the same meanings as the 
definitions in the fomiula (H-l); G"^^ has the same meaning as the definition in the fomula (H-V) . 
23. A compound represented by the fomiula (H-VI), a phannacologically acceptable salt thereof or a hydrate of 
them, which Is selected from the group consisting of a compound in which G"*" is represented by the fomiula 
(MH-\), RZh is hydrogen, R3h' is hydroxy, both of RSh and R^' are hydrogen, R^ Is methyl, R6h' is hydroxy, R^' Is 
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acetoxy, all of R1<'^ Ri^n and Ri^" are methyl, both of and R^^' are hydrogen, Rzon is methyl, both of 
and R2ih are hydrogen, both of R^iti' and R22h' are hydroxy, and R22h is methyl; and 

a compound in which G™*i is represented by the formula {MH-\), R2h is hydrogen, PP'^' is hydroxy, both of R^h 
and R5h' are hydrogen, R6*i is methyl, R^h' is hydroxy, R^*!' is acetoxy, all of R^"*', R^2h and R^^h are methyl, both 
of Ri6h' and R"h' are hydrogen, R^of^ is methyl, all of R20h', R2ih and R22h' are hydrogen, R2ih' is hydroxy, and 
R22h is methyl. 

24. A compound represented by the fomiula (H-VII), a phannacologically acceptable salt thereof or a hydrate of 
them. 




In the fomiula, G™*' has the same meaning as the definition In the fomnula (H-V); — represents a single bond or 
a double bond; and Ri2h Rish^ Ri6h'_ p,i7h' R20h_ R20h' R2ih_ R2ih'_ R22h and R^^ have the same meanings as 
the definitions In the fomnula (H-l). 

25. A compound represented by the fomiula (H-VII), a phannacologically acceptable salt thereof or a hydrate of 
them, which is selected from the group consisting of a compound in which G™'' Is represented by the formula 
(IWH-i), represents a double bond, R2h is hydrogen, R^^' is hydroxy, both of R"' and R^h' are hydrogen, R^h is 
methyl, R^h' is hydroxy, R^^' is acetoxy, all of Rioh, Ri2h and R^Sh are methyl, both of R^Sh' and R^^h' are hydrogen, 
RSOh is methyl, ali of R20h', R2ih and R22h' are hydrogen, R2ih' is hydroxy, and R22h is methyl; 

a compound in which G"'*^ is represented by the fomiula (MH-I), ::; represents a single bond, P?^ is hydrogen, 
R3h' Is hydroxy, both of RSh and RS^' are hydrogen, R^h is methyl, R^h' is hydroxy, R^''' is acetoxy, all of Rio^, Ri2h 
and Ri6h are methyl, both of Risf and R"*"' are hydrogen, R20h is methyl, all of R2'>h', R2ih and R22h' are hydrogen, 
R2ih' is hydroxy, and R22h is methyl; and 

a compound in which G"'' is represented by the fomiula (MH-II), z: represents a double bond, R2h Is hydro- 
gen, RSh' Is hydroxy, is methyl, RP*' Is hydroxy, R^"^ Is acetoxy, all of R^o", Ri2h and Ri6h are methyl, both of 
R1*' and R"h' are hydrogen, Is methyl, all of R«>h', R^ih and R22h' are hydrogen, R^ih' is hydroxy, and R22»> 
Is methyl. 

26. A compound represented by the formula (H-VIII), a phannacologically acceptable salt thereof or a hydrate of 
them. 




(H-VHI) 



In the formula, G'"'', Ri2h, Ri6h^ risn'^ Ri7h'^ pzoh^ R22h and R22h' have the same meanings as the fonnula (H-l); 
and Ri8h' represents hydrogen or hydroxy. 

27. A compound, a phamiacologically acceptable salt thereof or a hydrate of them in the fonnula (H-VIII), which 
is selected from the group consisting of a compound in which G'"'' is represented by the fomnula (MH-I), R2h is 
hydrogen, R^h' is hydroxy, both of R^h and R^h' are hydrogen, R^'' is methyl, R^h' is hydroxy, R™ Is acetoxy, all of 
RiOh Ri2h and Ri6h are methyl, both of R^^' and R"h' are hydrogen, Ri8h' is hydroxy, R20h is methyl, R22h' is 
hydroxy, and R22h is methyl; and 

a compound in which G™*' is represented by the formula (MH-I), R2h is hydrogen, R^" Is hydroxy, both of R'*" 
and R5h' are hydrogen, is methyl, R^' is hydroxy, R^h' is acetoxy, all of RiOh, Ri2h and R^sh are methyl, both 
of Ri6h' and R"h' are hydrogen, Ri8h' is hydroxy, RZ"" is methyl, R22h' are hydrogen, and R22h is methyl. 

28. A compound represented.by the formula (H-IX), a pharmacologically acceptable salt thereof or a hydrate of 
them. 
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(HHX) 



In the formula, G"** has the same meaning as the definition in the fomiula (H-V) ; C^*zC^^ and Ci^iiCi^ are the 
same as or different from each other and each represents a single bond or a double bond; R^^h^ piSh and R^^h 
have the same meanings as the definition in the fonnuia (H-V) ; R^*'' represents hydrogen or methyl; R^^h' repre- 
sents hydrogen or hydroxy; and Ri^*"' are (1 ) the same as or different from each other and each represents 
hydrogen, methyl or hydroxy, or (2) R^^*" and R^^h' bound together to represent a ketone structure (=0). 

29. A compound represented by the fomiula (H-IX), a pharmacologically acceptable salt thereof or a hydrate of 
them, which is selected from the group consisting of a compound in which G'^*^ is represented by the fonmula 
(MH-I), C^*--C^s Is a double bond, C^'-C^'' is a single bond, is hydrogen, R^i^' is hydroxy, both of R^h and RSh' 
are hydrogen, R^h is methyl, R^h' is hydroxy, R^h' is acetoxy, all of Rioi^, Ri2h and R^* are methyl, all of R^^, R^sh 
and R19*> are hydrogen, and both of R'lSh' and R^^' are hydroxy; 

a compound in which G™*' is represented by the fomriula (MH-I), C1*~C" is a single bond, C^6„ci7 js a 
double bond, is hydrogen, R^''' is hydroxy, both of R^h and RS" are hydrogen, RB*" is methyl, R^"^' is hydroxy, 
R7h- is acetoxy, both of RK"" and R^*! are methyl, both of Ri2h and R'^h are hydrogen, R'^h is methyl, R'^w \s 
hydroxy, and Ri9h and R'Sh' are bound together to fomri a l<etone structure (=0); and 

a compound in which G"'' is represented by the formula (MH-I), C^^^iC^' is a single bond, C^s^^C" is a 
double bond, is hydrogen, R^^' is hydroxy, both of R^h and RSh' are hydrogen, R^h is methyl, R^h' is hydroxy, 
R7h' js acetoxy, both of Rioh and R^*' are methyl, both of R^2h and R'^h are hydrogen, Ri^^ is methyl, R^sh' is 
hydroxy, R^^h jg hydrogen, and R^'*' is hydroxy. 

30. Acompound represented by thefomnula (H-X), aphamnacologically acceptable salt thereof orahydrateof them. 



In the formula, G"'*^. W^*^ and R^^^i' have the same meanings as the definitions in the formula (H-V); R^**^ represents 
hydrogen or methyl; C^^riC^ and C^^-ci? are the same as or different from each other and each represents a 
single bond or a double bond; Ri8h' is hydrogen or hydroxy; and Ri8h" represents (1 ) methyl or (2) the formula (R-l^. 

31 . A compound, a phannacologically acceptable salt thereof or a hydrate of them in the formula (H-X), which is 
selected from the group consisting of a compound in which G"''^ is represented by the formula (MH-I), RiBh" is 
represented by the fonnnula (R-F), C^*zC^^ Is a double bond, C^^C^'' is a single bond, R2'' is hydrogen, R^' Is 
hydroxy, both of RSh and R*' are hydrogen, R^h is methyl, f^' Is hydroxy, R^h' is acetoxy, all of Ri**, Ri2h and 
Rieh are methyl, both of Ri*^ and R™ are hydrogen, Ri8h' is hydroxy, both of Pf^ and R« are methyl, both of 
R'^ and R'**" are hydrogen, and R**** is hydroxy; 

a compound in which G"''' is represented by the fomnula (MH-I), Ci^iiC^^ is a single bond, C^^C^'^ Is a 
double bond, R2h is hydrogen, R^^' is hydroxy, both of R^h and R^h' are hydrogen, R^^ is methyl, R6h' js hydroxy, 
R7h' is acetoxy, both of R^°^ and R^'"' are methyl, all of Ri2h, Ri6h and R"h' are hydrogen, R^^h' is hydroxy, and 
Ri8h" Is methyl; and 

a compound in which G'"'' is represented by the formula (MH-I), c'^iiCS is a double bond, C^^zC'*'' is a 
single bond, R^h is hydrogen, R^ is hydroxy, both of R^h and R^' are hydrogen, R^ Is methyl, R^h' is hydroxy, 
R7h- is acetoxy, all of RiO", Ri2h and Ris" are methyl, both of Ri* and R<8h' are hydrogen, R"h' is hydroxy, and 
Ri8h" Is methyl. 

32. A compound represented by the fomiula (H-XI), a phannacologically acceptable salt thereof or a hydrate of 
them. 



p,17h' 




23 



EP1380 579A1 




(H-X!) 



In the formula, G""*" and R^^h have the same meanings as the definitions in the fonnula (H-V); R^sh" represents 
hydrogen, methyl or hydroxy; and R^^" represents (1) hydrogen or (2) the formula (R-F). 

33. A compound represented by the fomiula (H-XI), a phamnacologically acceptable salt thereof or a hydrate of 
them, which Is selected from the group consisting of a compound In which G'"'' is represented by the fomiula 
(IVIH-I), R''^''" is represented by the fonnula (R-F) , R2h is hydrogen, R^' is hydroxy, both of RS^ and R^h' are 
hydrogen, R^h is methyl, R^' is hydroxy, R^h' is acetoxy, all of R^"^, Ri2h and R^sh" are methyl, both of R^^ and 
R*"" are hydroxy, R^ is hydrogen, R'* is methyl, and is ethyl; and 

a compound in which G"^*^ is represented by the fonnula (MH-I), R^^ is hydrogen, R^''' is hydroxy, all of R^*^, 
RSh' and R^h' are hydrogen, R^h is methyl, R^^"' is acetoxy, both of R^^'' and Ri2h are methyl, R^^h" is hydroxy, and 
Ri7h" is hydrogen. 

34. A compound represented by the fonnula (1 5), a pharmacologically acceptable salt thereof or a hydrate of them. 




(15) 



In the fonnula (15), G™'' Is represented by the fonnula (1) 




(MOH) 



(wherein R^f, RS"", R*, RSr', RSr, R6r'_ RTr" and Rior are the same as or different from each other and each represents 

1) hydrogen, 

2) methyl which may have substituents, 

3) -ORH (wherein RH Is <1> hydrogen, <2> methyl or <3> acetyl), 

4) -0R° (wherein R" represents 

<1> C.,.22 alky! (provided that In case of methyl, It has always substituents), 

<2> -CHjAr, 

<3> C3.22 acyl, 

<4> unsaturated C3.22 acyl, 

<5> -CORCO, 

<6> C.f.22 alkylsulfonyl, 

<7> benzenesulfonyl or 

<8> -SiRsiRs2Rs3_ each of which may have 

substituents) 

5) halogen or 
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6) -RM-NRN1RN2 (Ar, RCO, rsi, rs2, rs3_ rm_ rni and Rf'z have the same meanings as the definitions of the 
fomnula 5), 

further, R^' and R^ may be bound together to represent a Icetone structuiie; 
s further, R* or may be bound together to represent a spirooxyrane structure or an exo-methylene structure; 
further, either of Ffi' or R^'', and R^r' may be bound together to represent a 1 ,3-dioxolane ring), the fonnula (2) : 



10 



IS 




(MD-ll) 



(wherein R^r, R^, R^, R^^, R^f" and R^^ have the same meanings as the above-mentioned definition), the formula 
20 (3): 



30 




(MD-III) 



(wherein R2r, R^. R*', R8r, RSr', pTt- and Ri"' have the same meanings as the above-mentioned definition), the 
fomiula (4) : 

35 



40 




(wherein R2r. R6r, R^r" and Ri* have the same meanings as the above-mentioned definition), or the formula (5) : 



55 




(MD-V) 
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(wherein P^', H^'', R^'' and R^C' have the same meanings as the above-mentioned definition); 

Ria R1*, RIB"-, R^r-, Ri8r_ RZOr, RaO)-, R2ir_ Raif^ R22r gnd Rza-" are the same as or different from each other and 

each represents 

1) hydrogen, 

2) methyl which may be optionally substituted, 

3) -OR" (wherein R" represents <1> hydrogen, <2> methyi or<3> acetyl), 

4) -0R° (wherein R° represents 

<1 > alkyi (provided that in case of methyl, it has always substituents), 

<2> -CHjAr, 

<3> C3.22 acyl, 

<4> unsaturated C3.22 acyl, 

<5> -CORCO, 

<6> C,.22 alkylsulfonyl, 

<7> benzenesulfonyl, or 

<8> -SiRsiRs2R53^ eacti of ^hjch may ^ave 

substituents), 

5) halogen or 

6) -RM-NRN1RN2 (Ar, Rco, Rsi, rs2, rs3, rm_ rni and RN2 have the same meanings as the definitions in the 
formula 5); 

further, R21"" and R^i"* may be bound together to represent <1> a Icetone strxjcture (=0) or an oxime structure 
(sNORO'^; wherein PP^ has the same meaning as the definition in the fomnula 5) ; 

when either one of A and B Is 1) halogen, or 2) <1> all<ylsulfonyloxy, <2> benzenesulfonyloxy or <3> C1.22 all<oxy, 
each of which may have substituents, the other is 1) hydroxy, or 2) <1> C,.22 aiicoxy or <2> C2.22 acyloxy, each 
of which may have substituents. 

35. A compound represented by the fomnula (1 6), a phamiacologicaiiy acceptable saltthereof or a hydrate of them. 




(16) 



in the fonnuia (1 6), RS'', RS', RSr', R6r, rSt-^ rh, Ri7r, R20r, R20r'_ R2ir, R2ir', R22r and RZZr- have the same meanings 
as the definitions in the fonnuia 15; and RZs R^Os, H*^, R^Ss and R^ss are the same as or different from each 
other and each represents hydrogen or methyl, provided that the restricted clause 3 is included. 
36. A compound represented by the fonnuia (1 7), a phannacologicaily acceptable salt thereof or a hydrate of them . 
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(17) 



In the formula (17), f^, P^, R^, R6^ RSf , R^''. Riyf. R20r_ R20f R22r and have the same meanings as the 
definitions in the fomnula 15; and R2s, rios_ r12s^ rigs and R^Ss have the same meanings as the definitions in the 
fomiula 16, provided that the restricted clauses 3 Is Included. 

37. A compound represented by the fomiula (1 8), a pharmacologically acceptable salt thereof or a hydrate of them. 



0 




(18) 



In the formula (18), R"*' represents hydrogen or hydroxy; R^^s represents hydrogen or methyl; R2i»' represents 
hydroxy or methoxy; and R*" represents -NR™'iRani2 (wherein Ra"i and are (1) the same as or different 
from each other and each represents 1) hydrogen, or 2) <1> C^.ja aikyi , <2> Cg.g cycloall<yl , <3> unsaturated 
C3.22 ail<yi , <4> C2.22 acyl , <5> unsaturated 03.32 ^^V'" *=6> Cg.14 aryl, <7> C3.B cycloalkenyl, <8> 5-membered 
to 14-membered heteroaryl, <9> araii<yl, <10> heteroarali<yl, <11> Ci.22alkylsuifonyl, <12> benzenesulfonyl, <13> 
a2etldin-2-yi, <14> pyrrolidin-3-yl, <15> piperazin-4-yl or <16> homopiperazin-4-yi, each of which may have sub- 
stituents, or (2) -NR»'"^Ram2 is bound together to represents an optionally substituted 3-membered to 14-mem- 
bered nitrogen-containing non-aromatic heterocyclic ring.). 

38. A compound represented by the formula (1 8), a pharmacologically acceptable salt thereof or a hydrate of them, 
which is selected from the group of compounds consisting of, (1) a compound In which R^m is represented by 
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, and further which may optionally have one to four of substituents selected from hydroxy, amino, N-methylamino, 
N-ethylamino, N,N-dimethylamlno, N,N-diethylamino, N-ethyl-N-methylamino, azetldin-1-yl, pyrrolidin-1 -yl, pipe- 
rldin-1 -yl, morpholln-1 -yl, thiomorpholln-1-yl, piperazin-1 -yl, 4-methylpipera2in-1 -yl, 9-ethylpiperazln-1 -yl, N-(2-hy- 
droxyethyl)amino, N-(3-hydrDxypropyl) amino, N-(2-hydroxyethyl)-N-methylamino, N-(3-hydroxypropyl)-N-meth- 
ylamino, N-(2-hydroxyethyl)-N-ethylamlno or N-(3-hydroxypropyl)-N-ethylamino; (2) a compound in which R*" is 
represented by 



O"^ O"' 
.cr^v ""CT"^- Cf'^^' O"^' 

P> "«a"^^ xr^^ <y'^' 



, and further, which may optionally have one to four of substituents selected from methyl, ethyl, n-propyl, hydroxy, 
hydroxymethyl, 2-hydroxyethyl and 3-hydroxypropyl; and 
(3) a compound In which f^** is represented by 

a'' 0'" 
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HN, 




, and further, which may optionally have one or two of substituents selected from methyl, ethyl, n-propyl, hydroxy, 
hydroxymethyl, 2-hydroxyethyl, 3-hydroxypropyl, amino, N-methylamino, N-ethylamino, N,N-dimethylamlno, N,N- 
diethylamino, N-ethyl-N-methylamIno, azetldin-1-yl, pynrolidin-1-yl, piperidln-1-yl, morpholln-1-yl and thiomorpho- 
lin-1-yl. 

39. A compound represented by the formula (1 9), a phamiacologically acceptable salt thereof or a hydrate of them. 



In the fonnula, G"^ and R^^ have the same meanings as the definitions in the formula (15); and Z represents 
oxygen or the formula: 



(wherein represents (1 ) hydrogen or (2) aand C^^ alkyi, C^^ alicenyl otC^.^ alkynyi which may have substituents 
and an epoxy structure.). 

40. A compound represented by the formula (20), a phamiacologically acceptable salt thereof or a hydrate of them. 



In the foimuia (20), A' and B' are bound together with oxygen to represent an epoxy structure, or either one of 
them represents hydroxy and the other represents any one of chlorine, bromine, hydroxy and methoxy; R2ia' and 
R2ib' are bound together with oxygen to represent a ketone staicture, or either one of them represents hydrogen 
and the other represents any one of hydroxy, methoxy and -OR™; R3", Ffi' and R^" are the same as or different 
from each other and each represents hydrogen, acetyl or -R">; R16, R" and R20 are the same as or different from 
each other and each represents hydrogen, hydroxy or-OR™; R^z represents methyl, - CHjOH or -CHjOR"^ (where- 
in R™ represents C^.Ca alkyI, Cg.Ca acyi, Pf^CHz, R''"CO or R"1R"2nC0; R"" represents Cg-Cio aryi or C5.C14 
heteroacyl which may optionally have one or more substituents described below, R"^ and R*^ are the same as or 
different from each other and each represents hydrogen, C^. Cg alkyi, Ca-CycycloaikyI, benzyl which may optionally 
have one or more substituents described below, or and Rn2 are bound together to represent pyrrolidine, pip- 






(20) 
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eridine, piperazine, N-substttuted piperazine or morpholine; 
The substituent described here indicates the following. 

a) Cy-Cg alkyi, C^-Cg alkoxy, Cg-Ca acyl, 

b) fluoro, chloro, bromo, iodo, 

c) carfooxyiic acid, sulfonic acid, catboxyllc acid ester, carboxamide which may optionally have substituents 

on nitrogen, 

d) nitro, amino, N-monosubstituted amino, N,N-disubstituted amino, 

e) a hydroxy group, mercaptane, C-^.C^ alkylthio, C^.Cs alkylsulfoxide, C^.Cg alkylsulfone, provided that the 
restricted clauses 1 , 2 an 3 are included. 

41 . A compound represented by the f omiula (21 ) , a phannacologicaily acceptable salt thereof or a hydrate of them . 




In the fonnula (21 ), R3' and RS' represent hydrogen; PJ' represents hydrogen or acetyl; Ri6, R" and R20 are the 
same as or different from each other and each represents hydrogen or hydroxy; R2ia and R21'> are bound together 
with oxygen to represent a ketone structure, or either one of them represents hydroxy or methoxy and the other 
represents hydrogen; and R^^ represents methyl or -CHjOH, provided that the restricted clauses 1 , 2 and 3 are 
included. 

42. The compound, a pharmacologically acceptable salt thereof or a hydrate of them, wherein in the fonnula (21 ), 
R3', RS' and R^^ are hydrogen; R^' is hydrogen or acetyl; R^^ gpd R^o are the same as or different from each other 
and each represents hydrogen or hydroxy; R2ia" and RSib' are bound together with oxygen, or either one of them 
represents hydroxy and the other is hydrogen; and R<2' is methyl. 

43. The compound, a pharmacologically acceptable salt thereof or a hydrate of them, wherein in the formula (21), 
R3", R6' and R''^ are hydrogen; R^" is acetyl; R^^ and R^^ are the same as or different from each other and each 
represents hydrogen or hydroxy; R2ia and R21'> are bound together with oxygen, or either one of them represents 
hydroxy and the other is hydrogen; and R12 represents methyl or -CHjOH. 

44. The compound, or a phannacologically acceptable salt thereof or a hydrate of them, wherein in the fomiula 
(21), R3", R6', R7", R17, R20 and R2ia are hydrogen; Rie and R"*> are hydroxy; and Ri2 Is methyl. 

45. The compound, a phannacologicalty acceptable salt thereof or a hydrate of them, wherein in the formula (21 ), 
R3", R8", R7-, RIB, Ri7 and R2i« are hydrogen; Ra" and Rai" are hydroxy; and R" is methyl. 

46. The compound, a pharmacologically acceptable salt thereof or a hydrate of them, wherein in the formula (21), 
R3", R6", R7", RI6, R17, R20 and R2ia are hydrogen; R2i'> is hydroxy; and Ri2 is methyl. 

47. The compound, a pharmacologically acceptable salt thereof or a hydrate of them, wherein in the formula (21), 
R3", R6", RI6, R17 and R2ia are hydrogen; R20 and RZi" are hydroxy; R7" is acetyl; and R12 |s methyl. 

48. The compound, a pharmacologically acceptable salt thereof or a hydrate of them, wherein in the fomiula (21 ), 
R3", r6', r17, r20 and R2ia are hydrogen; Ris and R2i'> are hydroxy; R7' is acetyl; and R12 is methyl. 

49. The compound, a phannacoiogicaiiy acceptable salt thereof or a hydrate of them, wherein in the fonnula (21 ), 
R3", RS", RI6 R17 and R20 are hydrogen; R2ia and R2ii> are bound together with oxygen; R7* Is acetyl; and R12 is 
methyl. 

50. The compound, a phannacoiogicaiiy acceptable salt thereof or a hydrate of them, wherein in the fomiula (21 ), 
R3". R6", RI6, Ri7_ R20 and R2ia are hydrogen; R2ii> Is hydroxy; R7" Is acetyl; and R« Is methyl. 

51 . A medicament comprising at least one selected from compounds, a phannacoiogicaiiy acceptable salt thereof 
or a hydrate of them an active ingredient. 

[0012] Phamnaceutlcals are preferably, an agent for preventing or treating a disease against which gene expression 
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control is efficacious, an agent for preventing or treating a disease against which VEGF production suppressing action 
is efficacious, an agent for preventing or treating a disease against which an antiangiogenic effect Is efficacious, an 
antiangiogenic agent, an antitumor agent, an agentfortreating hematoma, an agent for suppresslngcancer metastasis, 
an agent for treating retina angiogenic disease or an agent for treating diabetic retinopathy, an agent for treating In- 

s flammatory disease, an agent for treating Inflammatory diseases consisting of osteoarthritis, rheumatoid arthritis, pso- 
riasis or delayed hypersensitivity reaction, an agent for treating atherosclerosis, an agent for treating solid cancer, 
especially a medicament in which the solid cancer is lung cancer, brain tumor, breast cancer, prostate cancer, ovarian 
cancer, colon cancer or melanoma, an agent for treating leukemia, an antitumor agent based on gene expression 
control, an antitumor agent based on VEGF production suppressing action or an antitumor agent based on an antian- 

10 giogenic effect. 

[0013] Further, the present Invention provides a method for preventing or treating a disease against which gene 
expression control Is efficacious, by administering a pharmacologically effective dose of the above-mentioned medi- 
cament to a patient. In particular, the method is a method for preventing or treating a disease against which the VEGF 
production suppressing action is efficacious or against which an antiangiogenic action Is efficacious. 

IS [0014] Further, it provides use of the any one of compounds of the present invention, a phannacologlcally acceptable 
salt thereof or a hydrate of them for producing the above-mentioned medicament or an agent for preventing or treating. 
In particular, it is occasionally used for producing an agent for preventing or treating a disease against which gene 
expression control is efficacious, a disease against which the VEGF production suppressing action is efficacious, a 
disease against which an antiangiogenic action is efficacious or a solid cancer. 

20 [0015] Further, the present invention provides the production process of the compound of the present invention, a 
phannacologlcally acceptable salt thereof or a hydrateof them, which comprises culturing Streptomyces sp. Mer. 111 07, 
PERM P-1 8144 or its variant in a nutrient culture medium, collecting the compounds described in any of the above are 
from the culture solution, and carrying out various modification synthesis by using the obtained compounds as a starting 
material to obtain derivatives thereof. 

25 [0016] Further, the present invention provides an agent for preventing or treating a disease against which the gene 
expression control Is efficacious, a disease against which the VEGF production suppressing action is efficacious, a 
disease against which the antiangiogenic action is efficacious or solid cancers, which comprises the compound rep- 
resented by the formula (4), a pharmacologically acceptable salt thereof or a hydrate of them. Further, it provides a 
method for preventing or treating by using it, and use of it for producing an agent for preventing or treating. The agent 

30 for preventing or treating Is preferably an agent for treating hematoma, an agent for suppressing cancer metastasis, 
an agent for treating retina angiogenic disease or an agent for treating diabetic retinopathy, an agent for treating in- 
flammatory disease, an agent for treating osteoarthritis, an agent for treating rheumatoid arthritis, an agent for treating 
psoriasis, an agent for treating atherosclerosis or an agent for treating solid cancer. When the solid cancer is lung 
cancer, brain tumor, breast cancer, prostate cancer, ovarian cancer, colon cancer or melanoma, It is effective In par- 

35 ticular. 
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[0017] As the 12-membered ring macrolide compound which is similar as the present Invention, FD895 (JP-A 
4-352783) is known. However, although cell inhibitory action in vitro is indicated, it was ineffective In an animal exper- 

50 iment using P388 mouse leukemia cell (Seki-Asano M . et al, J. Antibiotics Vol.47, 1 395-1 401 , 1 994). 

[0018] The following deposit microorganism can be used for the microorganism for producing the compound of the 
present invention. The fungus strain was internationally deposited to International Patent Organism Depositary (IPOO) 
National Institute of Advanced Industrial Science and Technology (Tsukuba Central 6, 1 -1 , Higashi 1 -Chome Tsukuba- 
shi, Ibaraki-ken 305-8566 Japan). 

55 [0019] Streptomyces sp. Mer-11107 was deposited as PERM P-18144 at the National Institute of Bioscience and 
Human-Technology Agency of Industrial Science and Technology (1-3, Higashi 1 chome Tsukuba-shi Ibaraki-ken 
305-8566, Japan). Further, this was transferred to International Deposit FERIW BP-7812 at International Patent Organ- 
Ism Depositary (IPOD) National Institute of Advanced Industrial Science and Technology (Tsukuba Central 6, 1-1, 
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Higashi 1-ChomeTsukuba-shi, Ibaraki-ken 305-8566 Japan). 

[0020] Additionally, Streptomyces sp. A-1532, Streptomyces sp.A-1533 and Streptomyces sp. A-1534 were also 
internationally deposited to International Patent Organism Depositary (IPOD) National institute of Advanced industrial 
Science and Technology (Tsukuba Central 6, 1-1, Higashi 1-Chome Tsukuba-shi, Ibaraki-ken 305-8566 Japan) as 
5 PERM BP-7849, PERM BP-7850 and PERM BP-7851 , respectively. 

[0021] The meanings of temns, symbols and the like used in the specification of the present application wiii be Illus- 
trated beiow, and the present Invention will be specifically illustrated. 

[0022] In the specification of the present application, the structural fonnula of the compound represents occasionally 
a fixed isomer for convenience. In the specification of the present application, there are included all isomers and mix- 

10 tures of the isomers such as a geometric isomer which are generated from the configuration of the compound, an 
optical isomer based on an asymmetric carbon, a rotamer, a stereoisomer and a tautomer. It is not limited to the 
description of the fonnuia for convenience, and may be either of isomers or a mixture thereof. Accordingly, the com- 
pound of the present invention occasionally has an asymmetric caibon in the molecule, and its optically active sub- 
stance and a racemate may exist, but it is not specifically limited and any one is included. Further, polymorphic crystals 

'5 may exist, but It is not specifically limited in the present invention and any one of the crystal fonns may be single or a 
mixture of the crystal fomn. The compound (1 ) according to the present invention or a salt thereof may be an anhydride 
or a hydrate, and both are included in the present invention. The metabolite which is generated by decomposing the 
compound (1 ) according to the present invention in vivo and the prodnjg of the compound (1 ) according to the present 
invention or a salt thereof are also included in the present invention. 

20 [0023] The "halogen' used in the specification of the present application means a fluorine atom, a chlorine atom, a 
bromine atom and an Iodine atom. 

[0024] The 'C.,.22 alkyi" used in the specification of the present application indicates alkyi groups having 1 to 22 
carbons, and as the preferable group, linear or branched alkyi groups such as a methyl group, an ethyl group, an n- 
propyl group, an Isopropyl group, a n-butyl group, an isobutyl group, a sec-butyl group, a tert-butyl group, a n-pentyl 

25 group, a 1,1-dimethylpropyi group, a 1 ,2-dimethylpropyl group, a 2,2-dimethylpropyl group, a 1 -ethyipropyl group, a 
2-ethylpropyl group, a n-hexyl group, a 1-methyl-2-ethylpropyl group, a 1 -ethyi-2-methyipropyl group, a 1 ,1 ,2-trimeth- 
ylpropyl group, a 1 -propylpropyl group, a 1-methylbutyl group, a 2-methyibutyl group, a 1 ,1 -dimethylbutyi group, a 
1 ,2-dimethylbutyl group, a 2,2-dimethylbutyl group, a 1 ,3-dimethylbutyl group, a 2,3-dimethylbutyl group, a 2-ethyibutyi 
group, a 2-methylpentyl group or a 3-methylpentyl group may be proposed. 

30 [0025] The "unsaturated C2.22 alkyi" used in the specification of the present application indicates an aikenyl group 
having 2 to 22 carbons or an alkynyl group having 2 to 22 carbons, and as the preferable group, a vinyl group, an allyl 
group, a 1 -propenyl group, a 2-propenyl group, an Isopropenyl group, a 2-methyl-1 -propenyl group, a 3-methyl-1 -pro- 
penyl group, a 2-methyl-2-propenyl group, a 3-methyl-2-propenyl group, a 1 -butenyl group, a 2-butenyl group, a 3-bute- 
nyl group, a 1-pentenyl group, a 1-hexenyl group, a 1 ,3-hexanedienyi group, a 1 ,6-hexanedlenyi group, an ethynyl 

35 group, a 1-propynyi group, a 2-propynyi group, a 1-butynyl group, a 2-butynyl group, a 3-butynyl group, a 3-methyi- 

1- propynyl group, a 1 -ethynyl-2-propynyl group, a 2-methyl-3-propynyl group, a 1-pentynyl group, a 1-hexynyl group, 
a 1 ,3-hexanediynyl group, a 1 ,6-hexanediynyl group, etc. may be proposed. 

[0026] The "C2.22 acyl" used in the specification of the present application indicates an acyl group having 2 to 22 
carbons, and as the preferable group, linear chain or branched acyl groups such an acetyl group, a propionyl group, 

40 a butyryl group, an isobutyryl group, a vaieryl group, an isovaleryl group, a pivaloyi group, a caproyi group, a decanoyi 
group, a lauroyi group, a myrlstoyi group, a palmltoyi group, a stearoyi group or an arachidonyl group may be proposed. 
Further, the "^2.^2 acyloxy" used in the present specification has the partial structure corresponding to the '02.22 ^l"- 
[0027] The "unsaturated C3.22 acyl" used in the specification of the present application indicates an acyl group con- 
sisting of 3 to 22 carbons and having a double bond or a triple bond, and as the preferable group, linear chain or 

« branched acyl groups such as an acryl group, a propioloyi group, a crotonoyi group, an isocrotonoyi group, an oleoyi 
group or a linolenoyi group may be proposed. Further, the "unsaturated C3.22 acyloxy" used in the specification of the 
present application has the partial structure corresponding to the "unsaturated 03.22 3<^l" • 
[0028] The "Cf.22 aikoxy" used in the specification of the present application indicates an alkoxy group having 1 to 
22 carbons, and as the preferable group, a methoxy group, an ethoxy group, an n-propoxy group, an isopropoxy group, 

50 an n-butoxy group, an isobutoxy group, a sec-butoxy group, a tert-butoxy group, a n-pentyloxy group, an isopentyloxy 
group, a sec-pentyioxy group, an n-hexyloxy group, an isohexyloxy group, a 1 , 1 -dimethylpropyloxy group, a 1 ,2-dimeth- 
ylpropoxy group, a 2,2-dimethylpropyloxy group, a 2-ethylpropoxy group, a 1-methyl-2-ethylpropoxy group, a 1-ethyl- 

2- methylpropoxy group, a 1 ,1 ,2-trimethylpropoxy group, a 1 .1 ,2-trimethylpropoxy group, a 1 ,1 -dimethylbutoxy group, 
a 1 ,2-dimethyibutoxy group, a 2,2-dimethylbutoxy group, a 2,3-dimethyibutoxy group, a 1 ,3-dimethylbutyioxy group, a 

55 2-ethylbutoxy group, a 1 ,3-dimethyibutoxy group, a 2-methylpentoxy group, a 3-methyipentyloxy group, a hexyioxy 
group etc. may be proposed. 

[0029] The "unsaturated C2.22 alkoxy" used in the specification of the present applteation indteates an alkenyioxy 
group or an alkynyioxy group having 2 to 22 carbons, and as the preferable group, for example, a vinyloxy group, an 
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allyloxy group, a 1 -propenyloxy group, a 2-propenyloxy group, an isopropenyloxy group, a 2-methyl-1 -propenyloxy 
group, a 3-methyl-1 -propenyloxy group, a 2-methyl-2-propenyloxy group, a 3-methyl-2-propenyloxy group, a 1-bute- 
nyloxy group, a 2-butenyloxy group, a 3-butenyloxy group, a 1-pentenyloxy group, a 1-hexenyloxy group, a 1 ,3-hex- 
anedienyloxy group, a 1 ,6-hexanedienyloxy group, a propargyloxy group, a 2-butynyloxy group etc. may be proposed. 
[0030] The "C3.8 cycloalkyi" used in the specification of the present application indicates a cycloalkyi group having 
3 to 8 carbons, and as the preferable group, a cyclopropyl group, a cyclobutyl group, a cyclopentyl group, a cyclohexyl 
group, a cycloheptyl group, a cyclooctyl group etc. may be proposed. 

[0031] The 'C^ cycloalkenyl" used In the specification of the present application Indicates a cycloaii<enyl group 
having 3 to 8 cartjons, and as the preferable group, cyclopropen-1-yl, cyclopropen-3-yl, cyclobuten-1-yl, cyciobuten- 
3-yl, 1,3-cyclobutadien-1-yl, cyclopenten-1-yl, cyclopenten-3-yl, cyclopenten-4-yl, 1 ,3-cyclopentadien-1 -yl, 1,3-cy- 
clopentadien-2-yi, 1 ,3-cyclopentadien-5-yi, cyclohexen-1 -yl, cyclohexen-3-yl, cyclohexen-4-yl, 1 ,3-cyclohexadien-1 -yl, 
1 ,3-cyclohexadlen-2-yl, 1 ,3-cyclohexadien-5-yl, 1 ,4-cyclohexadien-3-yl, 1 ,4-cyclohexadien-1 -yl, cyclohepten-1 -yl, cy- 
clohepten-3-yl, cyclohepten-4-yl, cyclohepten-5-yl, 1 ,3-cyclohepten-2-yl, 1 ,3-cyclohepten-1-yl, 1 ,3-cycloheptadlen- 
5-yl, 1,3-cycloheptadien-6-yl, 1,4-cycloheptadien-3-yl, 1,4-cycloheptadien-2-yl, 1,4-cycloheptadien-1-yl, 1,4-cyclohep- 
tadien-6-yl, 1 ,3,5-cycloheptatrien-3-yl, 1 ,3,5-cycloheptatrien-2-yl, 1,3,5-cycloheptatrien-1-yl, 1 ,3,5-cycloheptatrien- 
7-yl, cycloocten-1-yl, cycloocten-3-yl, cycloocten-4-yl, cycloocten-5-yl, 1,3-cyclooctadien-2-yl, 1,3-cyclooctadien-1-yl, 

1.3- cyclooctadien-5-yl, 1 ,3-cyclooctadien-6-yl, 1 ,4-cyclooctadien-3-yl, 1 ,4-cyclooctadien-2-yl, 1,4-cyclooctadien-1-yl, 

1 .4- cyclooctadien-6-yl, 1 ,4-cyclooctadlen-7-yl, 1 ,5-cyclooctadien-3-yl, 1 ,5-cyclooctadien-2-yl, 1 ,3,5-cyclooctatrien- 
3-yl, 1 ,3,5-cyclooctatrien-2-yl, 1,3,5-cyclooctatrien-1-yl, 1,3,5-cyclooctatrien-7-yl, 1 ,3,6-cyclooctatrien-2-yl, 1,3,6-cy- 
clooctatrlen-1-yl, 1 ,3,6-cyclooctatrien-5-yl, 1 ,3,6-cyclooctatrien-6-yl etc. may be proposed. 

[0032] The "Ce.14 aryl' used in the specification of the present application means an aromatic hydrocarbon cyclic 
group which was constituted by 6 to 14 carbons, and condensed rings such as a monocyclic group, a dicyciic group 
and a tricyclic group are Included. As the preferable examples, a phenyl group, an Indenyl group, a 1-naphthyl group, 
a 2-naphthyl group, an azulenyl group, a hepthalenyl group, a biphenyl group, an indacenyi group, an acenaphthyl 
group, a fluorenyl group, a phenalenyl group, a phenanthrenyl group, an anthracenyl group, a cyclopentacyclooctenyl 
group, a benzocyclooctenyl group etc. may be proposed. 

[0033] The "5- to 14-membered heteroaryl" used in the specification of the present application means a monocyclic, 
dicyciic or tricyclic 5- to 1 4-membered aromatic heterocyclic group which contains one or more of hetero atoms selected 
from the group consisting of a nitrogen atom, a sulfur atom and an oxygen atom. As the preferable group, the nitrogen- 
containing aromatic heterocyclic group includes a pyrrolyl group, a pyridyl group, a pyridazlnyl group, a pyrimldinyl 
group, a pyrazinyl group, a triazolyl group, a tetrazolyl group, a benzotriazolyl group, a pyrazolyl group, an Imldazolyl 
group, a benzlmidazolyl group, an Indolyl group, an Isolndolyl group, an indollzinyl group, a purinyl group, an indazolyl 
group, a quinolyl group, an isoquinolyl group, a quinolizlnyl group, a phthalazlnyl group, a naphthylldlnyl group, a 
quinoxallnyl group, a quinazollnyl group, aclnnollnyl group, a pteridinyl group, an imidazotrlazlnyl group, a pyrazlnopy- 
ridazinyl group, an acridinyl group, a phenanthridinyl group, a carbazolyl group, a carboiinyi group, a perimidinyl group, 
a phenanthrolinyl group, a phenazinyl group, an imidazopyridinyl group, an imidazopyrimidlnyl group, a pyrazolopy- 
ridinyl group, and the like; the aromatic heterocyclic group containing sulfur includes a thienyl group, a benzothienyl 
group and the like; the aromatic heterocyclic group containing oxygen includes, a fury! group, a pyranyl group, a cy- 
olopentapyranyl group, a benzofuryl group, an isobenzofuryl group and the like; the aromatic heterocyclic group con- 
taining 2 or more of different kind of hetero atoms includes, a thiazolyl group, an isothiazolyl group, a benzothlazolyl 
group, a benzothiadlazolyl group, a phenothiazlnyl group, an isoxazolyl group, a furazanyl group, a phenoxazinyl group, 
an oxazolyl group, an isooxazoyi group, a benzoxazolyl group, an oxadiazolyl group, a pyrazolooxazolyl group, an 
imidazothlazolyl group, a thienofuranyl group, a furopyrrolyl group, a pyridoxazlnyl group and the like. 
[0034] The "3- to 1 4-membered nitrogen-containing non-aromatic hetero ring" used in the specification of the present 
application means a monocyclic, dicyciic or tricyclic 3- to 14-membered non-aromatte heterocyclic group which contains 
one or more of hetero atoms selected from the group consisting of a nitrogen atom, a sulfur atom and an oxygen atom, 
in addition to a nitrogen atom. The preferable example includes an aziridinyl group, an acetidyl group, a pyn-olidinyl 
group, a pyrrollnyl group, a piperidlnyl group, a piperazinyl group, an imidazolinyl group, a pyrazolidlnyl group, an 
imidazoiidinyl group, a morphoiinyl group, a thiomorpholinyl group, an imidazolinyl group, an oxazolinyl group and the 
like. Further, the non-aromatic heterocyclic group includes also a group derived from a pyridone ring, a non-aromatic 
condensed ring (for example, a group derived from a phthalimlde ring, a succlnlmide ring and the like). 
[0035] The substituent of Vhich may optionally have substituents" used in the specification of the present application 
Includes one or more groups selected from a C^^ alkyi group, a C2.8 alkenyl group (for example, a vinyl group), a Cj.g 
alkynyl group (for example, an ethynyl group), a Cg-u aryl group (for example, a phenyl group and the like), 5- to 
14-membered hetero aryl group (for example, a thienyl group, a furyl group, a pyridyl group, a pyridazlnyl group, a 
pyrimldinyl group, a pyrazinyl group and the like), a hydroxyl group, a C,.a alkoxy group, a Cj.e acyl group, a Cg.e 
acyloxy group, a alkenyloxycarbonyl group, a C2.8 alkynyloxycarisonyl group, a 0^.8 alkoxycarisonyl group, a hal- 
ogen atom, a hydroxycarbonyl group, a thiol group, a C^.8 alkylthio group, a C^^ alkylsulfoxide group, a C,^ alkylsul- 
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fonyl group, a C^.g alkylsuffonyloxy group, a hydroxysulfonyl group, an nitrile group, an nitro group, an nitroso group, 
an amino group, an ti-C-^.^ alkylamino group, an N,N-di(Ci.a alkyi) amino group, an N-Cj-s alkenylamino group, an N, 
N-di(C2.8 alkenyl) amino group, an N-Cj^ alkynylamino group, an N,N-cli(C2.8 alkynyl)amino group, an N-arylamino 
group (for example, a phenylamino group), an N-heteroarylamino group (for example, a 2-pyriclylamino group, a 3-py- 

5 ridylamino group, a 1-pyrrolylamlno group, and the like) , an N-C^.g alkyl-N-arylamino group, an N-C^.g alkyl-N-heter- 
oarylamino group, an aralkyloxy group, a heteroaryloxy group, a C.,.s alkylsulfonylamino group, a Cg^ alkenylsulfo- 
nylamino group, a Cg^ alkynylsulfonylamino group, an N-C^.3 alkyk:arbamoyl group, an N-C^^ alkylcarbamoyi group, 
an N-C24 alkenylcarbamoyi group, an N,N-di(C24 alkynyl) carbamoyl group, a C2.8 acylamino group, and the like. 
[0036] There are disclosed below 1 . the property of separated microorganism, 2. the fermentation method of the 

10 microorganism, 3. the purification method of an active substance, 4. the modification method of the active substance 
and 5. the application method of the active substance which were described In the present Invention. 

1 . The property of isolated microorganism 

'5 [0037] As raw materials of the compound of the present invention, it is expected that any one of strains belonging 
to the genus Streptomyces can be used. However, as atypical strain used in the present invention, a strain which was 
named as "Mer•^ 1 1 07 strain" by the inventors is exemplified. The taxonomlcal properties of this strain are as follows. 

(1) Streptomyces sp. Mer-11107, PERM BP-7812 

(1) Morphological charcteristics 

[0038] Aerial hyphae that bore spirales Is extended from vegetative hypha. Spore chain consisting of about 1 0 to 20 
of columnar spores are fomned at the edge of the ripened aerial hyphae. The size of the spores are about 0.7 x 10 
|jn, the surface of the spores is smooth, and specific organs such as sporangium, scleoric granule and zoospore are 
not observed. 

(2) Cultural characteristics on various media 

30 [0039] Cultural characteristics after incubation at 28<'C fortwo weeks on various media are shown below. The color 
tone is described by the color name and codes which are shown in the parenthesis of the Color Harniony Manual 
(Container Corporation of America). 

1) Yeast extract-malt extract agar medium 

35 

[0040] The strain grew well, the aerial hyphae grew up on the surface, and light gray spores (Light gray; d) were 
observed. The reverse side of colony was Light melon yellow (Sea). Soluble pigment was not produced. 

2) Oatmeal agar medium 

40 

[0041] The strain grew In the middle level, the aerial hyphae grew slightly on the surface, and gray spores (Gray; d) 
were observed. The reverse side of colony was Nude tan (4gc) or Putty (1 1/2ec). Soluble pigment was not produced. 

3) Inorganic salt-starch agar medium 

45 

[0042] The strain grew well, the aerial hyphae grew up on the surface, and gray spores (Gray; d) were observed. 
The reverse side of colony was Fawn (4ig) or Gray (g). Soluble pigment was not produced. 

4) lycerol-asparagine agar medium 

50 

[0043] The strain grew well, the aerial hyphae grew up on the surface, and white spores (White; a) were observed. 
The reverse side of colony was Pearl pink (3ca). Soluble pigment was not produced. 

5) Peptone-yeast extract-iron agar medium 

55 

[0044] The strain growth was bad, and the aerial hyphae did not grow on the surface. The reverse side of colony 
was Light melon yellow (3ea). Soluble pigment was not produced. 
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6) Tyrosine agar medium 

[0045] The strain grew weli, the aeriai hyphae grew up on the surface, and white spores (White; a) were olsserved. 
The reverse side of colony was Pearl pink (3ca). Soluble pigment was not produced. 

5 

(3) Utilization of various carbon sources 

[0046] Various carbon sources are added in Pridham-Gottlieb agar medium, growth after incubation at 28<>C for two 
weeks are shown below, 

10 

1) L-arabinose ± 

2) D-xylose ± 

3) D-glucose + 

4) D-fructose + 
IS 5) sucrose + 

6) inositol + 

7) L-rhamnose 

8) D-mannitol + 

9) D-rafflnose + 

20 

(+: positive, ±: slightly positive, -: negative) 

(4) Physiologtoal properties 

25 [0047] The physiological properties of the strain are as shown below. 

(a) Range of growth temperature (yeast extract-malt extract agar medium, incubation for 2 weeks) 12°C to 37°C 

(b) Range of optimum temperature (yeast extract-malt extract agar medium, incubation for 2 weeks) 21 °C to 33°C 

(c) Liquefaction of gelatin (glucose-peptone-gelatin agar medium) negative 
30 (d) Coagulation of milk (skim milk agar medium) negative 

(e) Peptonization of milk (skim milk agar medium) negative 

(f) Hydrolysis of starch (Inorganic salt-starch agar medium) negative 

(9) Formation of melanoid pigment (peptone-yeast extract-iron agar medium) negative 
(tyrosine medium) negative 
35 (h) Production of hydrogen sulfide (peptone-yeast extract-iron agar medium) negative 
(i) Reduction of nitrate (broth containing 0.1% potassium nitrate) negative 

G)Sodium chloride tolerance (yeast extract-malt extract agar medium, incubation for 2 weeks) grown at a salt 
content of 4% or less 

*o (5) Chemotaxonomy 

[0048] LL-diamlnopimelic acid and glycine were detected from the cell wall of the present strain. It is considered that 
the present strain Is a strain of the genus Sftsp/omycesfrom the above -mentioned microbial characteristics. Accord- 
ingly, the present inventors have named the present microbial strain as Streptomyces sp. Mer-11107. 

45 

2. Femientatlon method of producing microorganism 

[0049] The bioactlve substances 11107Ato BJ of the present invention are produced by inoculating the above-men- 
tioned microbial strain or its variant on a nutrition source medium and carrying out aerobic femientatlon. The producing 
so microorganism of the biologically active substance 11107A to BJ belongs to Streptomyces sp., is not limited to the 
above-mentioned microbial strain so far as it has an ability of producing 11107A to BJ, and all can be utilized in the 
present invention. Hereinafter, both of 11107A to BJ and the analogue which the above-mentioned microbial strain 
produces are refen-ed to as 11 1 07 analogue. 

[0050] The femientatlon method of the above-mentioned microorganism is subjected to the general femientatlon 
55 method of microorganism, but It is preferable that It is carried out under aerobic conditions such as shaking culture or 
aeration-agitation fermentation using liquid medium. The medium used for culture may be a medium containing a 
nutrition source which can be utilized by mteroorganism belonging the genus Streptomyces, therefore ail of various 
synthetic, a semi-synthette medium, an organic medium and the like can be utilized. As the medium composition, there 
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can be used a single or a combination of glucose, galactose, sucrose, maltose, fructose, glycerin, dextrine, starch, 
molasses, soybean oil and the like. As the nitrogen source, there can be used a single or a combination of organic 
nitrogen sources such as pharma media, peptone, meat extract, soybean powder, fish powder, gluten meal, casein, 
dry yeast, amino acid, yeast extract and urea, and inorganic nitrogen sources such as sodium nitrate and ammonium 

s sulfate. Additionally, for example, there can be added and used salts such as sodium chloride, potassium chloride, 
calcium carbonate, magnesium sulfate, sodium phosphate, potassium phosphate, copper sulfate, iron sulfate, man- 
ganese chloride and cobalt chloride; heavy metal salts, vitamins such as vitamin B or blotin, if necessary. Further, when 
foaming is remarkable during culture, various defoaming agents can be appropriately added in the medium as neces- 
sary. When the defoaming agent is added, it is required to set at a concentration for not adversely affecting the pro- 

10 duction of an objective substance, and for example, the use concentration is desirably 0.05% or less. 

[0051] The culture condition can be appropriately selected within the range at which the microbial strain Is grown 
well and can produce the above-mentioned substance. For example, the pH of a medium is about 5 to 9, and preferably 
nearby neutral in general. The temperature of femnentation is usually kept at 20 to 40°C, preferably 24 to SCC and 
more preferably 28 to 35°C. The fermentation period is about 2 to 8 days, and usually about 4 to 7 days or usually 

'5 about 3 to 5 days. The above-mentioned fermentation conditions can be suitably changed in accordance with the kind 
and property of microorganism used, external conditions and the like, and it is needless to say that an optimum condition 
can be selected. The biologically active substance 11107 analogue of the present invention which was accumulated 
in the cultured broth can be collected by usual separation procedures utilizing its property such as, for example, a 
solvent extraction method and an absorbing resin method. 

20 

3. Purification method for the bloacth/e substance 

[0052] General methods for separation and purification which are used for isolation of mtorobial metabolites from 
the cultured broth can be employed In order to collect the 11107 analogue from the cultured medium after the femien- 

25 tation. For example, there can be con^sponded all methods such as extraction by an organic solvent using methanol, 
ethanol, acetone, butanol, ethyl acetate, butyl acetate and chlorofomi, and toluene; the treatment of adsorption and 
desorption using a hydrophobic adsorption resin such as DIAION HP-20; gel filtration chromatography using Sephadex 
LH-20; absorption chromatography by active carbon, silica gel and the like; or the treatment of adsorption and desorp- 
tion by thin layer chromatography; or high perfonnance liquid chromatography using a reverse phase column and the 

30 like, to this. Further, the purification methods for 11 1 07 analogue are not specifically limited to the methods shown here. 
[0053] The 11107 analogue can be Isolated and purified by using these methods alone or In combination and re- 
peatedly using them. 

4. Purification method of biologically active substance 

35 

[0054] After termination of the incubation, methods of separation and purification which are usually used for Isolating 
microorganism metabolism product from the incubation solution can be utilized in order to collect the 11107 analogue 
from the incubation solution. For example, there can be corresponded all methods such as extraction by an organic 
solvent using methanol, ethanol, butanol, ethyl acetate and chloroform; the treatment of adsorption and desorption by 
40 various Ion exchange chromatographies, gel filtration chromatography using Sephadex LH-20; absorption chromatog- 
raphy by active carbon, silica gel and the like; or the treatment of adsorption and desorption by thin layer chromatog- 
raphy; or high perfomnance liquid chromatography using a reverse phase column and the like, to this. Further, the 
methods shown here are not specifically limited. 

[0055] The 11 107 analogue can be isolated and purified by using these methods alone or in combination and re- 

45 peatedly using them. 

5. Modification of bloactive substance 

[0056] The compound of the present invention represented by the respective fomiulae including the fonnula (1) can 
so be synthesized from the 11107 analogue which was isolated and purified, using general organic synthesis methods. 
As a typical method, it can be synthesized by, for example, a method shown below, and a combination of these methods. 
In production, the reaction compound may have a protective group, and the objectivecompound is obtained by removing 
its protective group. 

55 
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(1) Synthesis of compound in which the hydroxy group of 11107 analogue is appropriately protected 

15 

[0057] The hydroxy group of 1 11 07 analogue can be protected by an appropriate protective group. It is possible to 
selectively protect the hydroxy group of 1 1 1 07 analogue by selecting a protecting group. All or a portion of the hydroxy 
group can be protected by ethoxycthyl, tetrahydropyranyl, methoxymethyl, t-butyldimethylsilyl, triethylsilyl, trimethylsilyl 
and the like as the protecting group. 

20 [0058] The compound, protected by such as ethoxyethyl or tetrahydropyranyl, can be synthesized by treating ethyl 
vinyl ether or dihydropyran In the presence of an acid respectively. As the acid, there are mentioned usual organic 
acids. Inorganic acids, for example, pyridinium p-toluenesulfonate, p-toluenesulfonic acid and the like. The solvent 
used for the reaction Is not specifically limited, but the solvent which cannot easily react with a raw material substance 
Is desirable, and for example, tetnahydrofuran, dichloromethane and the like are mentioned. The reaction time is 1 0 

2s minutes to 30 hours. The reaction temperature is a temperature of -78"'C to reflux by heating. 

[0059] The deprotection of the protecting group can be easily carried out by treatent with an acid. As the acid, there 
are mentioned usual organic acids, inorganic acids, for example, pyridinium p-toluenesulfonate, p-toluenesulfonic acid 
and the like, The solvent used for the reaction is not specifically limited, but a solvent which cannot easily react with a 
raw material substance Is desirable, and for example, methanol, ethanol and the like are mentioned. The reaction time 

30 is 1 0 minutes to 30 hours. The reaction temperature is a temperature of -78°C to reflux by heating. 

[0060] The compound, protected by such as methoxymethyl, t-butyldimethyisliyi, triethylsilyl, or trimethylsilyl, can be 
synthesized by reacting with a corresponding chloro-, bromo- or trifluoromethanesuifonyl-compound respectively In 
the presence of a base. As the base, there are mentioned usual organic bases. Inorganic bases, for example, imidazole, 
dllsopropylethylam ine, dimethylaminopyridine, triethylamine, pyridine, 2,6-rutidine, sodium hydride, 8-bls(dlmethylaml- 

35 no)naphthalene and the like. The solvent used for the reaction is not specifically limited, but a solvent which cannot 
easily react with a raw material substance is desirable, and for example, tetrahydrofuran, dichloromethane, N,N-dimeth- 
ylformamide and the like are mentioned. The reaction time is 10 minutes to 30 hours. The reaction temperature is a 
temperature of -78''C to reflux by heating. 

[0061] The deprotection of the protecting group can be carried out by treatment with a fluorine anion or an acid. As 
*o the fluorine reagent, there are mentioned tetrabutylammonium fluoride, hydrogen fluoride, potassium fluoride and the 
like, and as the acid, there are mentioned usual organic acids, inorganic acids, for example, acetic acid, trifiuoroacetic 
acid, p-toluenesulfonic acid and the like. The solvent used for the reaction is not specifically limited, but a solvent which 
cannot easily react with a raw material substance is desirable, and for example, tetrahydrofuran, diethyl ether, water 
and the like are mentioned. The reaction time is 10 minutes to 30 hours. The reaction temperature is a temperature of 
45 -ra'C to reflux by heating. 

[0062] Further, the neighboring hydroxy group can be protected by being treated with dimethoxyacetone in the pres- 
ence of an acid catalyst. As the acid, there are mentioned usual organte acids, inorganic acids, for example, p-tolue- 
nesulfonic acid, pyridinium p-toluenesulfonate and the like. The solvent used for the reaction is not specifically limited, 
but a solvent which cannot easily react with a raw material substance is desirable, and for example, tetrahydrofuran, 
50 dichloromethane and the like are mentioned. The reaction time is 10 minutes to 30 hours. The reaction temperature 
is a temperature of -78°C to reflux by heating. 

[0063] The deprotection of the protecting group can be canid out by treatment with an acid to convert it into a hydroxy 
group. As the acid, there are mentioned usual organic acids, inorganic acids, for example, acetic acid, trifiuoroacetic 
acid, p-toluenesulfonic acid and the like. The solvent used for the reaction Is not specifically limited, but a solvent which 
55 cannot easily react with a raw material substance Is desirable, and for example, methanol, ethanol and the like are 
mentioned. The reaction time is 10 minutes to 30 hours. The reaction temperature is a temperature of -78°C to reflux 
by heating. 
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(2) Acylation reaction of hydroxy group 

[0064] The hydroxy group of 11107 analogue or a residual hydroxy group after suitable protection of the hydroxy 
group of 11 1 07 analogue can be acylated. The acylaled derivative of the formula (1) can be synthesized by deprotecion 

5 of the protecting group of the product. As reagents for the acylation, an acid anhydride with a base, an acyl chloride 
with a base, a carboxylic acid with a condensing agent, a carboxylic acid with trimethylsilyl chloride, or reagents used 
for l\^itsunobu reaction. As the acid anhydride, various carboxylic anhydrides are used, but for example, they are acetic 
anhydride, propionic anhydride, butyric anhydride and the lil<e. As the acid chloride, various acid chlorides are used, 
but for example, they are acetyl chloride, propionyl chloride, benzoyl chloride and the lil<e. As the base, there are 

10 mentioned usual organic bases, inorganic bases, for example, diisopropylethylamine, dimethylaminopyridine, triethyl- 
amine, pyridine, 2,6-rutidine, sodium hydride, and the lil<e. As the carboxylic acid, various carboxylic acids are used, 
but for example, they are acetic acid and propionic acid. The condensing agent is dicyclohexylcarisodilmlde, trifluoro- 
acetlc anhydride, carisonyllmidazoie and the like. Further, in Mitsunobu reaction, various carboxylic acids can be sub- 
stituted in the presence of triphenylphosphine and diethylazodicarboxylate. The solvent used for the reaction is not 

15 specifically limited, but a solvent which cannot easily react with a raw material substance is desirable, and for example, 
dichloromethane, chloroform, tetrahydrofuran and the lil<e are mentioned. The reaction time Is 1 0 minutes to 30 hours. 
The reaction temperature is a temperature of -78°C to reflux by heating. 

[0065] Further, an acyloxy group having good elimination property is occasionally eliminated to form a double bond 
In the present reaction. 

20 

(3) Alkylatlon of hydroxy group 

[0066] The hydroxy group of 1 1107 analogue or a residual hydroxy group after suitable protection of the hydroxy 
group of 11107 analogue can be converted into an alkoxy group. The protecting group of the product is deprotected 

2S 84 to synthesize the alkylated derivative of the fonmula (I). The alkylatlon can be carried out by treating with R'^-X in 
the presence of a base or, in case of methylatlon, by treating with methyl trifluoromethanesulfonate. In the formula, 
various alkyls can be used for R"<, and for example, it Is methyl, ethyl and benzyl. X represents an leaving group. For 
example, there can be mentioned a chloro group, a bromo group, an iodo group, or a trifluoromethanesulfonate and 
the like. As the base, there are mentioned usual organic bases, inorganic bases, for example, sodium hydride, lithium 

30 bls(trlmethylsilyl)amide, lithium diisopropylamide, lithium dicyclohexylamide, potassium carbonate, cesium carisonate, 
8-bis(dimethylamino)naphthalene and the like. The solvent used for the reaction is not specifically limited, but a solvent 
which cannot easily react with a raw material substance is desirable, and for example, diethyl ether, tetrahydrofuran, 
diethoxyethane and the like are mentioned. The reaction time is 10 minutes to 30 hours. The reaction temperature is 
a temperature of -78<>C to reflux by heating. 

35 

(4) Substitution of hydroxy group to halogen 

[0067] The hydroxy group of 11107 analogue or a residual hydroxy group after suitable protection of the hydroxy 
group of 11107 analogue can be converted into halogen such as chlorine, bromine, iodine or fluorine. The protecting 

40 group of the product can be deprotected to obtain the halogen derivative of the formula (I). For example, it is treated 
with diethylaminosulfate trifluorade(DAST), or it is treated with ceabon tetrabromide, bromine, phosphorous tribromide, 
iodine and tetrachloride in the presence of triphenyl phosphine and a base. As the base, there are mentioned usual 
organic bases, inorgank: bases, for example, diisopropylethylamine, dimethylaminopyridine, triethylamine, pyridine, 
2,6-rutldlne, sodium hydride and the like. The solvent used for the reaction is not speciftoally limited, but a solvent 

*s which cannot easily react with a raw material substance is desirable, and for example, tetrahydrofuran, dichlorometh- 
ane, N,N-dimethytformamide and the like are mentioned. The reaction time Is 10 minutes to 30 hours. The reaction 
temperature is a temperature of -78°C to reflux by heating. 

(5) Sulfonylation of hydroxy group 

[0068] The hydroxy group of 1 1107 analogue or a residual hydroxy group after suitable protection of the hydroxy 
group of 11107 analogue can be sulfonylated. The protecting group of the product can be deprotected to obtain the 
sulfonyi derivative of thefomiula (I). The sulfonylation can be carried out by p-toluenesulfonyl chloride, methanesulfonyl 
chloride and benzenesulfonyl chloride, in the presence of an appropriate base. As the base, there are mentioned usual 
ss organic bases, inorganic bases, for example, diisopropylethylamine, dimethylaminopyridine, triethylamine, pyridine, 
2,6-rutidlne, sodium hydride and the like. The solvent used for the reaction is not specifically limited, but a solvent 
which cannot easily react with a raw material substance Is desirable, and for example, tetrahydrofuran, dichlorometh- 
ane, N,N-dimethylfomiamide and the like are mentioned. The reaction time is 10 minutes to 30 hours. The reaction 
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temperature is a temperature of -78»C to reflux by floating. 
(6) Carbonlc-esterlfication of hydroxy group 

s [0069] The hydroxy group of 11107 analogue or a residual hydroxy group after suitable protection of the hydroxy 
group of 11107 analogue Is treated with a chloroformate derivative or carbonyldllmidazole in the presence of a base. 
The protecting group of the product can be eliminated to obtain the carbonic ester derivative of the fomnula (I). As the 
chloroformate derivative, 4-nitrophenylchlorofomnate, phenyl chloroformate and the like are mentioned. As the base, 
there are mentioned usual organic bases, Inorganic bases, for example, diisopropyiethylamlne, dimethylamlnopyridlne, 

10 triethylamine, pyridine, 2,6-njtidlne, sodium hydride and the lllce. The solvent used for the reaction is not specifically 
limited, but a solvent which cannot easily react with a raw material substance Is desirable, and for example, tetrahy- 
drofuran, dichioromethane, N,N-dimethylformamlde and the Nice are mentioned. The reaction time is 1 0 minutes to 30 
hours. The reaction temperature is a temperature of -78"C to reflux by heating. 

'5 (7) Conversion of hydroxy group to urethane derivative 

[0070] The hydroxy group of 11107 analogue or a residual hydroxy group after suitable protection of the hydroxy 
group of 111 07 analogue Is treated with an Isocyanate In the presence of a base or a copper catalyst. The protecting 
group of the product can be eliminated to obtain the urethane derivative of the formula (I). As the isocyanate,there are 

20 mentioned usual isocyanate, for example, ethyl isocyanate, methyl isocyanate, phenyl isocyanate and the lil<e. As the 
base, there are mentioned usual organic bases, inorganic bases, for example, diisopropyiethylamlne, dimethylami- 
nopyrldine, triethylamine, pyridine, 2,6-rutidine, sodium hydride and the lil<e. The solvent used for the reaction is not 
specifically limited, but a solvent which cannot be easily reacted with a raw material substance is desirable, and for 
example, tetrahydrofuran, dichioromethane, N,N-dlmethylformamlde and the like are mentioned. The reaction time Is 

2s 1 0 minutes to 30 hours. The reaction temperature Is a temperature of-78°C to reflux by heating. 

[0071] Further, a derivative which was obtained by converting the hydroxy group of 11107 analogue or a residual 
hydroxy group after suitable protection of the hydroxy group, to carbonic ester is treated with an amine In the presence 
of a base or with an amine alone. The protecting group of the product can be deprotected to obtain the urethane 
derivative of the fomiula (I). As the amine, various amines can be used and for example, methyiamine, ethylamine, 

30 aniline and the like are mentioned. As the base, there are mentioned usual organic bases, inorganic bases, for example, 
diisopropyiethylamlne, dimethylamlnopyridlne, triethylamine, pyridine, 2,6-rutidine, sodium hydride and the like. The 
solvent used for the reaction Is not speclfteally limited, but a solvent which cannot easily react with a raw material 
substance is desirable, and for example, tetrahydrofuran, dichioromethane, N,N-dimethylfomiamlde and the like are 
mentioned. The reaction time Is 10 minutes to 30 hours. The reaction temperature Is a temperature of -7B°C to reflux 

35 by heating. 

(8) Conversion of hydroxy group to amino group 

[0072] Tthe hydroxy group of 11107 analogue or a residual hydroxy group after suitable protection of the hydroxy 
40 group of 1 1 1 07 analogue Is directly or indirectly converted into a good leaving group, it can be converted into an amine 
after introducing an azide. If necessary. The protecting group of the product can be deprotected to obtain the amine 
derivative of the formula (1). 

[0073] When the hydroxy group or a good leaving group is converted into an azide, there can be used DPPA, diethyl 
azodlcarboxylate and triphenylphosphine, DPPA and DBU, DPPA, TMAD, TBP or sodium azide, etc. Alternatively, it 
45 is treated with sodium azide in the presence of a palladium catalyst. As the palladium catalyst, Pd(PPh3)4 and the like 
are mentioned. The solvent used for the reaction Is not specifically limited, but a solvent which cannot easily react with 
a raw material substance is desirable, and for example, tetrahydrofuran, dichioromethane, N,N-dim6thylformamide 
and the like are mentioned. The reaction time is 10 minutes to 30 hours. The reaction temperature is a temperature of 
-78°C to reflux by heating. 

50 

(9) Oxidation 

[0074] 11107 analogue or 11107 derivative whose hydroxy groups are appropriately protected is treated with an 
oxidizing agent, and a double bond can be converted into an oxylane ring, or an allyl position can be oxidized. The 
55 protecting group of the product can be deprotected to obtain the oxidized product of the fonnula (I). As the oxidizing 
agent, m-chloro-perbenzoic acid, t-butylhydroperoxide and the like are mentioned. The solvent used for the reaction 
is not specifically limited, but a solvent which cannot easily react with a raw material substance is desirable, and for 
example, tetrahydrofuran, dichioromethane, N,N-dimethylformamide and the like are mentioned. The reaction time is 
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10 minutes to 30 hours. Die reaction temperature is a temperature of -78''C to reflux by heating. 

(10) Reduction 

5 [0075] The double bond of 11107 analogueorthe 11107derivativewhosehydroxygroupwasappropriatelyprotected 
can be reduced. The protecting group of the product can be deprotected to obtain the reduced product of the fonnula 
(i). As the reducing agent, hydrogen in the presence of a catalyst, zinc and lithium are mentioned. As the catalyst, 
there are mentioned palladium-carbon, palladium hydroxide, platinum oxide, rhodium-carbon, and the Wke. The solvent 
used for the reaction is not specifically limited, but a solvent which cannot easily react with a raw material substance 

10 is desirable, and for example, methanol, ethanol, tetrahydrofuran, and the like are mentioned. The reaction time is 1 0 
minutes to 30 hours. The reaction temperature is a temperature of -78<>C to reflux by heating. 

(11) Oxidation of hydroxy group 

IS [0076] The hydroxy group of 11107 analogue or a residual hydroxy group after suitable protection of the hydroxy 
group of 1 1 1 07 analogue is treated with an oxidizing agent. The protecting group of the product can be deprotected to 
obtain the ketone body of the fonnula (I). As the oxidizing agent, there can be used manganese dioxide, pyridlnium 
chlorochromate, pyridlnium dichromate, Dess-Martin reagent, a reagent of Swem oxidation condition, and the like. The 
solvent used for the reaction is not specifically limited, but a solvent which cannot easily react with a raw material 

20 substance Is desirable, and for example, tetrahydrofuran, dichloromethane, chloroform and the like are mentioned. 
The reaction time Is 10 minutes to 30 hours. The reaction temperature Is a temperature of-78°C to reflux by heating. 

(12) Synthesis of oxime from ketone body 

2S [0077] Among the compound of the formula (1), an oxIme derivative can be synthesized by treating a corresponding 
ketone compound with an amine. As the amine, for example, hydroxylamine, methoxyamine, and the like are men- 
tioned. As the solvent used for the reaction is not specifically limited, but a solvent whteh cannot easily react with a 
raw material substance is desirable, and for example, tetrahydrofuran, dichloromethane and the like are mentioned. 
The reaction time is 10 minutes to 30 hours. The reaction temperature is a temperature of -78°C to reflux by heating. 

30 

(13) Synthesis of amine from ketone compound 

[0078] An amine derivative among the compound of the fomnula (I) can be synthesized by treating a corresponding 
ketone compound with an amine and further reducing it. The amine is not limited, and for example, methylamlne, 
35 ethylamlne and the like are mentioned. As the reducing agent, there can be mentioned sodium cyanoboronohydrlde, 
sodium borohydride, diisobutylalumlnum hydride and the like. The solvent used forthe reaction is not specifically limited, 
but a solvent which cannot easily react with a raw material substance is desirable, and for example, tetrahydrofuran, 
dichloromethane and the like are mentioned. The reaction time is 10 minutes to 30 hours. The reaction temperature 
is a temperature of -78°C to reflux by heating. 

40 

(14) Modification of amino group 

[0079] Using the amino compound obtained by the above-mentioned reaction, amino group can be modified in a 
similar manner as described forthe acylatlon, sulfonylation and alkylatlon of a hydroxy group. 

45 

(15) Synthesis of halohydrin 

[0080] The the oxylane ring of 1 1 1 07 analogue or 1 1 1 07 derivative whose hydroxy group was appropriately protected 
can be converted into a compound in which either of A or B is hydroxy and another is halogen, by being treated with 

so HX. The protecting group can be deprotected to obtain the halohydrin derivative of the fomiula (I). 

[0081] HX Is, for example, hydrogen chloride or hydrogen bromide. Alternatively, it can be synthesized by treating 
with chlorotrimethylsilane and then treating with sodium Iodide. The solvent used for the reaction is not specifteally 
limited, but a solvent which cannot easily react with a raw material substance is desirable, and for example, diethyl 
ether, 1 ,2-dlethoxyethane, water and the like are mentioned. The reaction time is 1 0 minutes to 30 hours. The reaction 

55 temperature is a temperature of -78°C to reflux by heating. 

[0082] Various conversions which were described in the modification of a hydroxy group can be also carried out to 
the hydroxy group of halohydrin. 
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(16) Oxidative cleavage of double bond and olefination 



10 




[0084] The compound of the formula (1) can be synthesized by carrying out the oxidative cleavage of the double 
bond of 1 1 1 07 analogue or 1 1107 derivatives whose hydroxy groupw are appropriately protected, and carrying out the 

'5 olefination of the resulting aldehyde, and then removing the protecting group. 

[0085] For example, as the oxidizing agent, osmium tetraoxide, ruthenium oxide and potassium pemianganate can 
be used, and sodium periodate, lead tetraacetate and the lilce can be used for the cleavage of the resulting diol . The 
solvent used for the reaction is not specifically limited, but a solvent which cannot easily react with a raw material 
substance is desirable, and for example, tetrahydrofuran, dichioromethane and the Wke are mentioned. The reaction 

20 time Is 10 minutes to 30 hours. The reaction temperature Is a temperature of -78°C to reflux by heating. 

[0086] Further, an aldehyde compound can be directly obtained by carrying out the ozone oxidation or by simulta- 
neously treating the double bond with osmium tetraoxide and sodium periodate. The solvent used for the reaction Is 
not specifically limited, but a solvent which cannot be easily reacted with a raw material substance is desirable, and 
for example, tetrahydrofuran, dichioromethane and the like are mentioned. The reaction time Is 1 0 minutes to 30 hours. 

2s The reaction temperature is a temperature of -7S''C to reflux by heating. 

[0087] A double bond formation can be carried out by the Julia olefination of the aldehyde, with a sulfonate having 
a suitable substituent and a base, or by WIttig reaction of the aldehyde with a phosphate having a suitable substituent 
and a base, and thus, the compound represented by the fomriuia (I) can be synthesized. As the base, there are used 
usual organic bases, inorganic bases, for example, lithium dlisopropylamlde, lithium bis(trlmethylsilyl)amlde, lithium 

30 hydride, butyl lithium, lithium dicyclohexylamlde and the lll<e. The solvent used for the reaction is not specifically limited, 
but a solvent which cannot be easily reacted with a raw material substance is desirable, and for example, tetrahydro- 
furan, diethyl ether and the Wke are mentioned. The reaction time is 1 0 minutes to 30 hours. The reaction temperature 
is a temperature of -78°C to reflux by heating. 

35 6. Application method of the active substance 

[0088] The present compound is effective as an agent for preventing or treating a disease against which control of 
gene expression Is efficacious, an agent for preventing ortreating a disease against which VEGF production suppress- 
ing action Is efficacious, an agent for preventing or treating a disease against which an antlanglogenic effect is efflca- 

40 cious. The "preventing or treating" Indicates either of preventing or treating, or both of them. More specifically, the 
present compound Is effective as an antitumor agent, and in particular, as an antitumor agent and a carcinoma metas- 
tasis suppressor for solid cancer. As the solid cancer, for example, pancreatic cancer, gastric cancer, colon cancer, 
breast cancer, prostate cancer, lung cancer, iddney cancer, brain tumor, sinciput cancer, esophageal cancer, dernia 
cancer, liver cancer, uterus cancer, cervix uteri cancer, urinary bladder cancer, thyroid cancer, testicular cancer, choroi- 

45 onic carcinoma, osteosarcoma, soft tissue sarcoma, and ovarian cancer may be proposed. Further, it is also effective 
as an antitumor agent for leukemia. Further, it is also effective as an agent for treating hematoma. Furthemnore, it Is 
also effective as an agent for treating diabetic retinopathy, rheumatoid arthritis and hematoma, which is based on VEGF 
production suppressing action. Further more, it is also effective as an agent for treating inflammatory diseases con- 
sisting of osteoarthritis, psoriasis and prolonged hypersensitivity reaction, and atherosclerosis. 

50 [0089] When the compound is prepared as an injection, a pH regulator, a buffer, a stabilizer, a solubllizer and the 
like are added to the main drug, if necessary, to prepare an Intramuscular, intra-artlcular or intravenous Injection ac- 
cording to a conventional method. 

[0090] When the compound is administrated as a preventive or therapeutic agent for various diseases, it may be 
orally administrated as tablets, powders, granules, capsules, symps and the like, and may be parenterally administrated 
55 as a spray, a suppository, an injection, an external preparation and a drip. The dose is remarkably different according 
to the extent of symptom, age, the kind of lever diseases etc., and approximately 1 mg to 100 mg per day for an adult 
Is administrated In general at one time or several times. 

[0091] Conventional preparation earners are used at preparation, and the preparations are produced by a conven- 
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tional method. Namely, when a solid preparation for oral use is prepared, a filler is added to the main drug, and if 
necessary, a binder, a dislntegrant, a lubricant, a colorant, a flavoring agent and the like are added thereto, and then 
tablets, coated tablets, granules, powders, capsules and the like are prepared. It is needless to say that sugar coating, 
gelatin coating or suitable coating may conducted on the tablet and granule, if necessary. 
5 [0092] In the present invention, antitumor drugs effective for solid cancer and the like have been found from the 
cultured broth of a strain of genus StrepUmyces or its variant, and a derivative of the fermentation products. 

Examples 

10 [0093] Examples below Illustrate the following subjects in detail. 

[0094] The cultured broth of strain Mer-11107 was obtained in Example A1 or A1-1. From the broth, 11107A-G were 
obtained in Examples A2 to A9. Similarly, IH-Z, AA-AZ and BA-BG were obtained In Examples A10 to A67. 
[0095] Cultured broth of Mer-11107 mutants EM07.015N13, EiVI07.015N54 and EM07.031N58 (synonymous with 
Streptomyces sp. A-1532, Streptomyces sp. A-1532, Streptomyces sp. A-1532, respectively) and the isolated com- 

15 pounds from the broth were obtained in Example A-68 to A77. Namely, 11107BH, 11107Bi and 11 107BJ were obtained. 
[0096] Further, Example B1 to B82 shows the chemical synthesis of other compounds using any one of the above- 
mentioned fermentation products, which were respectively specified, as a starting material. CI to C7 are the pharma- 
coiogical experimental data. 

[0097] The present invention will be more specifically illustrated according to Examples below, but the present in- 
20 vention is not limited to these. 

Example A1 200 L tank fermentation of Mer-1 1 1 07 

[0098] One loopfui of the the slant culture of Mer-11107 strain (ISP-2 medium) was inoculated into a 500 ml Erlen- 
25 meyer fiask containing 50 ml of seed medium (2% of glucose, 1% of ESSANMEAT (manufactured by Ajinomoto Co. 
Ltd.), 0.5% of yeast extract, 0.25% of sodium chloride, 0.32% of calcium carbonate, pH 6.8 before sterilization), and 
it was cultured at 28°C for 2 days to give the first seed culture. 0.1 ml of the culture was inoculated into a 500 ml 
Erienmeyer fiask containing 1 00 ml of the seed medium as same as the medium mentioned above, and it was cultured 
at 28°C for 1 day to give the second seed culture. SOOmL of the second culture was inoculated into a 200 L tank 
30 containing 100 L of production medium (5% of potato starch, 0.8% of pharmamedia, 0.8% of gluten meal, 0.5% of 
yeast extract, 0.1 % of calcium carbonate, pH 6.8 before sterilization), and It was fermented at 28''C for 5 days with an 
agitation at 90 rpm, an aeration of 1 .0 wm and an inner pressure of 20 kPa to give cultured broth. 

Example A1 -1 Fennentation of Mer-1 1 1 07 and purification 

35 

[0099] One loopfui of the slant culture of Mer-11107 strain (ISP-2) was inoculated into a 500 ml Erienmeyer fiask 
containing 50 ml of seed medium (2% of glycerin, 2% of glucose, 2% of soybean meal (ESSANMEAT manufactured 
by Ajinomoto Co. Ltd.), 0.5% of yeast extract, 0.25% of sodium chloride, 0.32% of calcium carbonate, 0.0005% of 
copper sulfate, 0.0005% of manganese chloride, 0.0005% of zinc sulfate, and pH 7.4), and it was cultured at 28°C for 
40 3 days on a shaker to give the first seed culture. 0.6 ml of the seed culture was inoculated into a 500 ml Erienmeyer 
flask containing 60 ml of the producing medium (5% of soluble starch, 0.5% of com steep liquor, 0.5% of dry yeast, 
0.5% of gluten meal, 0.1 % of calcium carbonate) and it was fennented at 28°C for 4 days on a rotary shaker to give a 
fennentation culture broth. 

« Example A2 Purification of 11107A, B, C, D, E, F and G 

[0100] The cultured broth (10 L) obtained in Example A1 or A1-1 was extracted with 1-butanol (10 L), then thus 
acquired 1 -butanol layer was evaporated to dryness to give 1 00 g of crude active fraction. The crude active fraction 
was applied on Sephadex LH-20 (1500 mi; manufactured by Pharmacia Co. Ltd.), and eiuted with tetrahydrofuran- 

so methanol (1 :1) as a solvent. The eiuted crude active fraction was concentrated to dryness, and subject to silica gei 
column chromatography (WAKO GEL C-200). The column was eiuted with a mix solution (2 L) consisting of n-hexane 
and ethyl acetate (1 :9, v/v) to obtain a crude active fraction which contains 1 1 1 07A, 1 1 1 078 and 1 1 1 07C, and to obtain 
a crude active fraction which contains 1 1 1 07D, 1 1 1 07E, 1 1 1 07F and 1 1 1 07G. The crude active fraction which contains 
1 1 1 07A, 1 1 1 078 and 1 1 1 07C was subjected to preparative high performance liquid chromatography (HPLC) under the 

55 following preparative HPLC condition (A1 ), and the eiuted active fractions were collected separately. After removing 
the acetonitriie, the respective fractions were desalted by HPLC under the following preparative HPLC condition (A2) 
to give 1 1 1 07A (1 .2 mg), 1 1 1 078 (6 mg) and 1 1 1 07C (0.3 mg). Similarly, thecrude active fraction which contains 1 1 1 07D , 
11107E, 11107F and 11107Q was also subjected to HPLC under the following preparative HPLC condition (A1), and 



43 



EP1 380 579A1 



the eluted active fractions were coiiected separately. After removing acetonitriie, the respective fractions were desalted 
by HPLC under the following preparative condition (A2) to obtain 111 07D (1.8 mg), 11107E (1 mg), 11107F (0.1 mg) 
and 111 07G (0.2 mg). 

5 Example A2-1 Purification of 111 07A, B, C, D, E, F and G 

[0101] The cultured broth (10 L) was extracted with 1-butanol (10 L), then thus acquired 1-butanol layer was evap- 
orated to dryness to give 100 g of crude active fraction. The crude active fraction was applied on Sephadex LH-20 
(1 500 ml; manufactured by Phannacia Co. Ltd.), and eluted with tetrahydrof uran-methanol (1 : 1 ) as a solvent. An eluted 

10 fraction from 540 ml to 660 ml was concentrated to dryness under reduced pressure to give a residue (660 mg) Further, 
the residue was dissolved in a mix solution consisting of ethyl acetate and methanol (9:1 , vN), and subjected to silica 
gel column chromatography (WAKO GEL C-200, 50 g). The column was eluted with a mix solution (2L) consisting of 
n-hexane and ethyl acetate (1:9, v/v), the fraction eluted from 468 ml to 1260 ml (crude active fraction A) and the 
fraction eluted from 1440 ml to 1566 ml (cmde active fraction B) were collected separately, and crude active fraction 

'5 A and B were evaporated to give 25 mg and 15 mg of residues, respectively 

[0102] The crude active fraction A was subjected to preparative high perfomiance liquid chromatography (HPLC) 
under the following preparative HPLC condition (A), and the fractions eluted at the retention time of 28 min., 34 min. 
and 39 min. were collected respectively. After removing acetonitriie, the respective fractions were desalted by HPLC 
under the following preparative HPLC condition (B) to give 11107A (retention time: 36 min., 1.2 mg), 111 078 (retention 

20 time: 37 min., 6 mg) and 11107C (retention time: 38 min., 0.3 mg). Similarly, the crude active fraction B was also 
fractionated by HPLC under the following preparative condition (A). The fractions eluted at the retention time of 17 
min., 21 min., 22 min., and 26 min. to 27 min. were collected respectively. After removing acetonitriie, the respective 
fractions were desalted by H PLC under the following preparative condition (B) to give 1 11 07D (retention time: 36 min. , 
1 ,8 mg), 11107E (retention time: 34 min., 1 mg), 11107F (retention time: 28 min., 0.1 mg) and 11107G (retention time: 

2s 32 min., 0.2 mg). 

Preparative HPLC conditions (A-1), (A) 

[0103] Column: YIVIC-PACK ODS-AIM SH-343-5AM, (|i20 mm x 250 mm 
30 (manufactured by YMC Co.) 
Temperature: room temperature 
Flow rate: 10ml/min. 
Detection: 240 nm 

Eluent: acetonitrileA).15% aqueous potassium dihydrogenphosphate (pH 3.5) (2:8 to 8:2, vN, 0 to 50 min., linear gra- 
ss dient) 

Preparative HPLC conditions (A-2), (B) 

[0104] Column: YMC-PACK ODS-AM SH-343-5AM, i|»20 mm x 250 mm 
<o (manufactured by YMC Co.) 
Temperature: room temperature 
Flow rate: lOml/mln. 
Detection: 240 nm 

Eluent: methanoi/water (2:8 to 10:0, v/v, 0 to 40 min., linear gradient) 
*s [0105] The retention times of the above-mentioned compounds when analysis was can'ied out at the under-men- 
tioned HPLC condition, are shown as below. 

Analytic HPLC condition (a) 

so [01 06] Column: YMC J'sphere ODS-M80 JM-307, 0 6 mm X 75 mm 
(manufactured by YMC Co.) 
Temperature: SO'C 
Flow rate: 1 ml/min. 
Detection: 240 nm 

55 Eiuent: acetonitrile/0.157o aqueous potassium dihydrogenphosphorate (pH 3.5) (2:8 to 8:2, v/v, 0 to 50 min., linear 
gradient) 
Retention time: 
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11107A: 13.4 min. 
11107B: 15.5 min. 
11107C: 17.3 min. 
11107D: 11.4 min. 
11107E: 12.9 min. 
11107F: 9.0 min. 
11107G: 10.8 min. 

Example A3 Physico-chemical properties of 111 07A 

[0107] The physico-chemical properties of 11107A are shown beiow. The structure of 11107A was determined as 
shown below. 

1 . Appearance: colorless powder 

2. Molecular weight: 494, FAB-MS m/z 493(M-H)- 
3 . Molecular formula: C28H46O7 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. Ultraviolet absorption spectmm (methanol, maximum value) nm: 239 (e 28800) 

7. Infrared absorption spectrum (KBr) cm-^: 3364, 2963, 1732, 1714, 1455, 1372, 1176 

8. ^H-NMR spectrum (CD3OD, 500MHz): 5 ppm (Integral, multiplicity, coupling constant J (Hz)): 
0.97(3H,d,J=7.0Hz),0.98(3H,d,J=6.8Hz), 1.02(3H,t,J=8.0Hz), 1.15(3H,d,J=6.8Hz), 1.28(1H,m), 1.33(3H,s), 1.42 
(2H,m), 1 .50-1 .73(6H,m), 1 .82(3H,s), 2.54(1 H,m), 2.59(2H,m), 2.64(1 H,m), 2.73(1 H,dd,J=2.4,8.3Hz), 2.80(1 H.dt, 
J=2.4,5.7Hz), 3.58(1 H,dt,J=8.3,4.4Hz), 3.77(1 H,d,J=9.8Hz), 3.84(1H,m), 5.10(1H,d,J=9.8Hz), 5.45(1H,dd, 
J=9.8,15.2Hz), 5.72(1 H,dd,J=8.2,15.2Hz), 5.78(1 H,dd,J=9,B,15.2Hz), 6.15(1H,d,J=9.8Hz), 6.36(1H,dd, • 
J=9.8, 15.2Hz) 




11I07A 



Example A4 Physico-chemical properties of 1 1 1 078 

[0108] The physico-chemical properties of 11107B are shown below. The structure of 111 078 was detennlned as 
shown below. 

1 . Appearance: colorless powder 

2. Molecular weight: 536, FAB-MS m/z 535(M-H)-, 559(M+Na)+ 

3. Molecular formula: C3oH4g09 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction; positive for iodine and sulfuric acid 

6. Ultraviolet absorption spectrum (methanol, maximum value) nm: 240 (e 31300) 

7. Infrared absorption spectrum (KBr) cm-i: 3443, 2968, 1732, 1715, 1456, 1371, 1244, 1176 

8. iH-NMR spectrum (CD3OD, 500 MHz): S ppm (integral, multiplicity, coupling constant J (Hz)): 
0.93(3H,d,J=7.0Hz), 0.94(3H,d,J=6.8Hz), 0.98(3H,t,J=8.0Hz), 1 .12(3H,d,J=e.8Hz), 1.23(3H,s), 1.25(1H,m), 1.42 
(2H,m), 1.53-1 .70(6H.m), 1.79(3H,d,J=1.0Hz), 2.10(3H,s), 2.52(1H,m), 2.56(2H,m), 2.60(1H,m), 2.70(1H,dd, 
J=2.4,8.3Hz), 2.76(1 H,dt,J=2.4.5.7Hz), 3.56(1 H.dt, J=8.3,4.4Hz), 3.82(1 H.m), 5.08(2H,d,J=9.8Hz), 5.60(1 H,dd, 
J=9.8,15.2Hz), 5.70(1 H,dd,J=8.3,15.2Hz), S.74(1H.dd,J=9.8,1S.2Hz), 6.13(1 H,d,J=9.8Hz), 6.36(1H,dd, 
J=9.8,15.2Hz) 

9. 13C-NMR spectrum (CD3OD, 125 MHz): 8 ppm (multiplicity): 
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1 0.82(q), 1 0.86(q). 1 1 .91 (q), 1 6.88(q), 21 .09(q), 21 .63(q). 24.21 (q), 28.82(t). 30.47(t), 36.68(d), 37.53(t), 40.1 0(t). 
40.70(t), 41 .77(cl), 42.77(cl), 58.44(d). 62.96(d), 70.42(d), 74.10(8), 75.31(d), 80.31(d), 84.27(d), 125.83(d), 127.06 
(d), 132.19(8), 132.44(d). 141.66(d), 142.36(d), 171.78(8), 172.15(8) 



o 




11107B 



Example AS Physico-chemical properties of 1 1 1 07C 

[0109] The physico-chemical properties of 11 1 07C are shown below. The structure of 11 1 07C was determined as 
shown below. 

1 . Appearance: colorless powder 

2. Molecular weight: 534,ESI-MS m/z 533(M-H)- 

3. Molecular formula: C3oH450g 

4. Solubility; soluble in dimethylsulfoxide, pyridine, methanol and acetone, end slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. Ultraviolet absorption spectrum (methanol, maximum value) nm: 239 (e 33100) 

7. Infrared absorption spectrum (KBr) cm-^: 3363. 2970. 1732, 1715, 1373, 1243, 1177 

8. ^H-NMR spectrum (CD3OD. 500 MHz): S ppm (integral, multiplicity, coupling constant J (Hz)): 
0.94(3H,d,J=7.0Hz), 1.08(3H,t,J=8.0Hz), 1.13(3H.d,J=6.8Hz), 1.16(3H.d,J=6.8Hz), 1.25(3H,s), 1.35-1 .76(6H,m), 
1.81(3H,s), 2.12(3H,s), 2.38(1H,m), 2.50-2.67(6H,m), 2.82(2H,m), 3.82(1H,m), 5.12(2H,d,J=9.8Hz), S.64(1H,dd, 
J=9.B, 15.2Hz), 5.72(1 H,dd,J=8.3,1 5.2Hz), 5.76(1H,dd,J=9.8,15.2Hz), 6.18(1H,d,J=9.8Hz), 6.40(1H,dd, 
J=9.8, 15.2Hz) 




11107C 



Example A6 Physico-chemical properties of 1 1 1 07D 

[0110] The physico-chemical properties of 11107D are shown below. The stmcture of 11107D was determined as 
shown below. 
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1 . Appearance: colorless powder 

2. Molecular weight: 552, ESI-MS m/z 551 (M-H)-, 575(M+Na)+ 

3. Molecular formula: 030^14^09 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. Ultraviolet absorption spectrum (methanol, maximum value) nm: 239 (e 33100) 

7 . Infrared absorption spectrum (KBr) cm'^ 3417, 2967, 1732, 1714, 1455, 1372, 1248, 1176 

8. 'H-NMR spectrum (CD3OD, 500 MHz): 5 ppm (integral, multiplicity, coupling constant J (Hz)): 
0.93(3H,d.J=7.0Hz),0.95(3H,d,J=6.aHz), 0.98(3H,t.J=8.0Hz), 1.23(3H.s), 1.30(1 H,m), 1.36-1 .66(9H,m), 1.70(1 H, 
dd,J=6.4,14.2H2), 1.82(3H,d,J=1.0Hz). 1.90(1H,dd,J=6.4,14.2Hz), 2.10(3H,s), 2 . 52 {2H, m) , 2.62(1H,m), 2.72 
(1H,dd,J=2.4,8.3Hz), 2.94(1 H,dt,J=2.4,5.7Hz), 3.55(1 H,dt,J=B.3,4.4Hz), 3.82(1H,m), 5.10(1 H,d,J=9.8Hz), 5.11 
(1H,d,J=1 0.8Hz), 5.60(1 H,dd,J=9.8,15.2Hz), 5.74(1 H,dd,J=8.3,15.2Hz), 5,92(1 H,d,J=15.2Hz), 6.18(1H,d, 
J=1 0.BHz), 6.57(1 H,dd,J=1 0.8,1 5.2Hz) 

9. 13C-NMR spectrum (CD3OD, 125 MHz): 5 ppm (multiplicity): 

10.52(q), 10.82(q), 11 .98(q), 16.84(q), 21 .07(q), 24.21 (q), 28.62(t), 28.79(q), 30.46(t), 37.53(t). 40.10(t). 41 .80(d), 
42.58(d), 45.97(t), 55.99 (d) , 62.53(d), 70 .42 (d) , 73.09(s), 74.1 1(s), 75.30(d), 80.31 (d) , 84.19(d), 123.64(d), 
127.10(d), 131.76(d), 133.81(s), 141.61(d), 143.22(d), 171.75(s). 172.18(s) 



Example A7 Physico-chemical properties of 1 1 1 07E 

[0111] The physico-chemical properties of 11107E are shown beiow. The structure of 11107E was determined as 



1 . Appearance: colorless powder 

2. Molecular weight: 552, FAB-MS m/z551(M-H)- 

3. Molecular formula: C3oH480g 

4. Solubility: soluble in dimethyisuifoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for Iodine and sulfuric acid 

6. Ultraviolet absorption spectrum (methanol, maximum value) nm: 240 (e 26200) 

7. Infrared absorption spectrum (KBr) cm-i; 3500, 2969, 1732, 1715, 1455, 1372, 1244, 1176 

8. ^H-NMR spectrum (CD3OD, 500 MHz): 5 ppm (integral, multiplicity, coupling constant J (Hz)): 
0.93(3H,d,J=7.0Hz), 1 .08(3H,t,J=8.0Hz), 1 .12(3H,s), 1 .16(3H,d,J=7.0Hz), 1 .25(3H,s), 1 .35-1 .78(8H,m), 1.81(3H, 
s), 2.12(3H,s), 2.55(1H,m), 2.59(2H,m), 2.63(1H,m), 2.98(1H,d,J=2.4Hz), 3.02(1 H,dt.J=2.4,5.7Hz), 3.36(1H,m). 
3.85(1H,m), 5.12(2H,d,J=9.8Hz), 5.62(1H,dd,J=9.8,15.2Hz), 5.74(1H,dd,J=9.8,1S.2Hz), S.76(1H,dd, 
J=9.8,15.2H2), 6.16(1H,d,J=9.8Hz), 6.38(1 H,dd,J=9.8,15.2Hz) 




)H 



11107D 



shown below. 
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Example A8 Physico-chemical properties of 111 07F 

[0112] The physico-chemical properties of 11107F are shown beiow. The structure of 11107F was determined as 
shown beiow. 

1 . Appearance: colorless powder 

2. Molecular weight: 510, FAB-MS m/z 509(M-H)- 

3. Molecular fonnuia: C28H4gOg 

4. Soiubiiity: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble In water 

5. Color reaction: positive for iodine and sulfuric acid 

6. iH-NMR spectrum (CD3OD, 500 MHz): 5 ppm (integral, multiplicity, coupling constant J (Hz)): 
0.94(3H,d,J=7.0Hz), 0.95(3H,d,J=6.8Hz), 0.9B(3H,t,J=8.0Hz). 1.31-1.40(7H,m), 1.50-1.60(6H,m), 1.71(1H,dd, 
J=6.4,14.2Hz), 1,82(3H,S), 1.90(1H,dd,J=6.4,14.2H2), 2.54(2H,m), 2.62(1H,m), 2.70(1 H,dd,J=2.4,8.3Hz), 2.94 
(1 H,dt,J=2.4,5,7Hz), 3.56(1 H,dt,J=8.3,4.4Hz), 3.74(1 H,d,J=9.BHz), 3.80(1H,m), 5.10(1H,d,J=9.8Hz), 5.42(1H,dd, 
J=9.8,15.2H2), 5.78(1 H,dd,J=9.8, 15.2Hz), S.91(1H,d,J=15.2Hz), 6.18(1H,d,J=10.8Hz), 6.57(1H,dd, 
J=10.8,15.2Hz) 




11107F 



Example A9 Physico-chemical properties of 1 1 1 07G 

[01 13] The physico-chemical properties of 1 1 1 07G are shown below. The structure of 1 1 1 07G was determined as 

shown below. 

1 . Appearance: colorless powder 

2. Molecular weight: 510, FAB-MS m/z 509(M-H)- 

3. Molecular fonnuia: C28H460g 

4. Soiubiiity: soluble In dimethylsulfoxide, pyridine, methanoi and acetone, and slightly soluble in water 

5. Color reaction: positive for Iodine and sulfuric acid 

6. ^H-NMR spectrum (CD3OD, 500 MHz): S ppm (integral, multiplicity, coupling constant J (Hz)): 
0.94(3H,d,J=6.4HZ), 1 .06(3H,t,J=7.3H2), 1 .09(3H,S), 1 .13(3H,d,J=7.0H2), 1 .31 (3H,S), 1 .33-1 .40(3H,m), 1 .55-1 .78 
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(5H,m), 1 .79(3H,8), 2.52(1 H,m). 2.58(2H,m), 2.60(1 H.m), 2.95(1 H,cl.J=2.0Hz), 3.00(1 H,dt,J=2.0.5.4Hz), 3.35(1 H. 
m), 3.74(1 H,d,J=9.8Hz), 3.80(1H,m), 5.07(1 H,d,J=10.2H2), 5.41(1H,dd,J=9.8,15.2Hz), 5.70(1H,dd, 
J=9.8, 15.2Hz), 5.75(1 H,dd,J=9.8,15.2Hz), 6.12(1 H,d,J=10.8Hz), 6.38(1 H,dd,J=1 0.8,1 5.2Hz) 



10 




Example A10 Purification of 11107H, I, J and K 

[01 1 4] The cultured broth (20 L) was separated into the filtrate and the mycelium cake. Then the filtrate was extracted 
20 with ethyl acetate (20 L). Thus obtained ethyl acetate layer was evaporated to dryness to give 2.33g of crude active 
fraction. The crude active fraction was subject to silica gel column chromatography (Wako Gel C-200), the column was 
eluted with a mix solution (1 L) consisting of n-hexane and ethyi acetate (9 : 1 , v / v], and thus acquired active fractions 
were concentrated to give a crude active fraction which contained 1 1 1 07H and 1 1 1 071 and a crude active fraction which 
contains 1 11 07J and 11 07K. The crude active fraction which contains 1 1 1 071-1 and 1 1 1 071 was subjected to preparative 
25 high performance liquid chromatography (HPLC), under the following preparative HPLC condition (B1 ). Then the eluted 
active fractions were concentrated to give a fraction in which 11107H was a main component and a fraction in which 
111071 was a main component. The respective fractions were subjected to preparative high performance liquid chro- 
matography (HPLC), under the following preparative HPLC condition (B2) to elute active substances. They were con- 
centrate to dryness to give 111 07H (1.2 mg) and 111071 (6 mg). Similarly, the crude active fraction which contains 
30 111 07J and 1 1 1 07K was also fractionated by HPLC under the following preparative HPLC condition (B3). The eluted 
fractions were coilected separately and concentrated to give a fraction in which 11107J was a main component and a 
fraction in whtoh 111 07K was a main component. The respective fractions were subjected to preparative high perform- 
ance liquid chromatography (HPLC), underthe following preparative HPLC condition (B4) to elute corresponding active 
substances. They were concentrated to dryness to give 11107J (1 .8 mg) and 11107K (1 mg). 

3S 

Preparative HPLC condition (B1) 

[0115] Column: YiMC-PACK ODS-AM SH-343-5AM, (|i20 mm x 250 mm (manufactured by YiMC Co.) 
Temperature: room temperature 
fo Flow rate: 1 0 ml/hrii n . 

Detection: 240 nm 

Eluent: acetonltriie/water (2:8 to 10:0, v/v, 0 to 50 min., linear gradient) 
Preparative HPLC condition (B2) 

45 

[0116] Column: YMC-PACK CDS-AIVI SH-343-5AIW, (J20 mm x 250 mm (manufactured by YMC Co.) 

Temperature: room temperature 
Flow rate: 10ml/min. 
Detection: 240 nm 

so Eluent: acetonitrile/water (4:6 to 7:3, v/v, 0 to 50 min., linear gradient) 

Preparative HPLC condition (B3) 

[0117] Column: YMC J'sphere ODS-M80 JM-343, ^20 mm x 250 mm (manufactured by YIWC Co.) 
ss Flow rate: 10 ml/min. 

Detection: 240 nm 

Eluent: acetonitrile/water (3:7 to 7:3, v/v, 0 to 50 min., linear gradient) 
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Preparative HPLC condition (B4) 

[0118] Column: YIVIC J'sphere ODS-M80 JM-343, ^20 mm x 250 mm (manufactured by YIVIC Co.) 

Flow rate: 10 ml/min. 
5 Detection: 240 nm 

Eluent: acetonitrile/water (2:8 to 1 0:0, v/v, 0 to 40 min., linear gradient) 
[01 1 9] The retention times of the above-mentioned compounds when analysis was carried out at the following H PLC 
analysis conditions are shown. 

10 Analytic HPLC condition (b1): 

[0120] Column: YMC J'sphere ODS-M80 JM-307, ^.6 mm X 75 mm (manufactured by YMC Co.) 
Temperature: SCC 
Flow rate: 1 ml/min. 

11 Detection: 240 nm 

Eluent: acetonitrile/0.1 5% potassium dihydrogenphosphate (pH 3.5) (2:8 to 8:2, v/V, 0 to 50 min., linear gradient) 

Retention time: 

20 [0121] 

11107H:16.2 min. 
111071: 16.9 min. 

25 Analytic HPLC condition (b2): 

[0122] Column: CAPCELL PAK CIS SG120 iti4.6 mm x 250 mm (manufactured by SHISEIDO Co.) 
Temperature: 40"'C 
Flow rate: 1 ml/min. 
30 Detection: 240 nm 

Eluent: acetonitrile/water (4:6, v/v) isocratic 
Retention time: 
11107J: 11.2 min. 
11107K:11.9 min. 

35 

Example A1 1 Physico-chemical properties of 11 1 07H 

[0123] The physico-chemical properties of 11107H are shown below. The structure of 111 07H was detennined as 
shown below. 

40 

1 . Appearance: colorless powder 

2. Molecular weight: 534, ESI-MS m/z 533(IVI-H)-, 557(M+Na)+ 

3 . Molecular formula: C3oH4e08 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 
45 5. Color reaction: positive for iodine and sulfuric acid 

6. Infrared absorption spectrum (KBr) cm-^: 3478, 2968, 1732, 1718, 1455, 1370, 1243, 1173 

7. iH-NMR spectrum (C5D5N, 500 MHz) : 5 ppm (integral, multiplicity, coupling constant J (Hz)): 
0.85(3H,d,J=6.9Hz), 1.07{3H,t,J=7.3Hz), 1.09(3H,d,J=6.4Hz), 1.15(3H,d,J=7.3Hz), 1.45(1H,m), 1.55(1H,m), 1.57 
(3H,s), 1 .65-1 .79(3H,m), 1 .82(3H,s), 2,00(3H,s), 2.54(1H,m), 2.64(1 H,m), 2.72(1 H,dd,J=2.5,12.7Hz), 2.90(2H,m), 

50 3.02(1 H,dd,J=2.1, 8.3Hz), 3.98(1H,m), 4.86(1H,m), 5.34(1 H,d,J=10.7Hz), 5.53(1 H,d,J=9.8Hz), 5.59(1H,dd, 

J=9.8,15.2H2), 5.72(1 H,dd,J=8.3,15.2H2), 6.18(1H.dd,J=9.8,15.2Hz). 6.22(1 H,d,J=15.2Hz), 6.32(1H,d, 
J=10.BHz), 6.42(1 H,dd,J=2.4,15.2Hz), 6.46(1 H,dd,J=10.8,15.2Hz) 
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Example A1 2 Physico-chemical properties of 1 11 071 

[0124] The physico-chemical properties of 111071 are shown below. The structure of 111071 was determined as 
shown below. 

1 . Appearance: colorless powder 

2. Molecular weight: 550, ESI-MS m/z 549(M-H)- 

3 . Molecular formula: C3.,H5o08 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for Iodine and sulfuric acid 

6. ^H-NMR spectrum (C5D5N, 500 MHz): 5 ppm (integral, multiplicity, coupling constant J (Hz)): 
0.87(3H,d,J=6.8Hz), 1 .04-1 .10(9H,m), 1.15(3H,d,J=6.8Hz), 1.45(1H,m), 1.47(3H,s), 1.56(1H,m), 1,65-1.79(4H, 
m), 1.80(3H,s), 1.82(1H,m), 1,95(1 H,m), 2.11 (1H,m), 2.30 (2H,m) , 2.55(1 H,m), 2.66(1 H,m), 2.71(1H,dd, 
J=3.4,14,1Hz), 2.77(1H,dd,J=4.2,14.1Hz), 2.89(1 H,dd,J=2.0,8.3Hz), 3.01(1H,dd,J=2.0,B.3Hz), 3.97(1H,m), 4.10 
(1H,m), 5.33(1 H,d,J=1 0.7Hz), 5.56(1 H,d,J=9.8Hz), 5.73(1 H,dd,J=7.8,14.6Hz), 5.82(1H,dd,J=10.3,15.2Hz), 6.28 
(1 H,dd,J=9.8.1 5.2Hz), 6.34(1 H,d,J=1 1 .2Hz), 6.46(1 H,dd, J=1 0.8,1 5.2Hz) 



Example A1 3 Physico-chemical properties of 11107J 

[0125] The physico-chemical properties of 11107J are shown below. The structure of 11107J was detennined as 
shown below. 

1 . Appearance: colorless powder 

2. Molecular weight: 522, FAB-MS m/z 523(M+H)+ 

3. Molecular fonnuia: C29H4g08 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. Infrared absorption spectrum (KBr) cm-^: 3386, 2969, 1731 ,1714, 1455, 1371 , 1249, 1174 



o 




)H 



111071 
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7. ^H-NMR spectrum (CD3OD, 500 MHz): 5 ppm (integral, multiplicity, coupling constant J (Hz)): 
0.88(3H,d,J=6.9Hz), 0.92(3H,d,J=7.3Hz), 1.08(3H,d,J=6.4Hz), 1.15(1H,m), 1.18(3H,d,J=6.4Hz), 1.19(3H,s), 
1.35-1.68(6H,m), 1 .75(3H,d.J=1.0Hz), 2.06(3H,s), 2.43-2.60(4H,m), 2.62(1 H,dd,J=2.5,8.3Hz), 2.71(1H,dt, 
J=2.5,5.9Hz), 3.74-3.81 (2H,m), 5.04(2H,d,J=9.8Hz), 5.56(1H,dd,J=9.8,15.2Hz), 5.66(1 H,dd,J=8.3,1 5. 1Hz), 5.70 
(1H,dd,J=9,8,15.1Hz). 6.10(1 H,dd,J=1.0,10.7Hz), 6.32(1 H,dd,J=1 0.7,15.1 Hz) 




11107J 



Example A1 4 Physico-chemical properties of 1 1 1 07K 

[0126] The physico-chemical properties of 11107K are shown below. The structure of 11107K was determined as 
shown below. 

1 . Appearance: colorless powder 

2. Molecular weight: 552, FAB-MS nVz 553(M+H)+ 

3. Molecular formula: C3QH4g09 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. Infrared absorption spectrum (KBr) arr^ 3461, 2965, 1735, 1712, 1465, 1372, 1242, 1169 

7 . iH-NMR spectrum (CD3OD, 500 MHz) : 5 ppm (integral, multiplicity, coupling constant J (Hz)): 
0.87(3H,d,J=6.8Hz), 0.91(3H,d,J=7.3Hz), 0.94(3H,t,J=7.6Hz), 1.09(3H,d,J=6.9Hz), 1.11(3H,s), 1.21(1H,m), 
1.42-1 .66(6H,m), 1 .76(3H,d,J=1 .GHz), 2.06(3H,s), 2.44-2,58(3H,m), 2.61 (1 H,dd,J=3,7,12.9Hz), 2.66(1H,dd, 
J=2.2,8.1 Hz), 2.73(1 H,dt,J=2.2,6.0Hz), 3.60-3.57(2H,m), 4.15(1 H,m), 5.05(1 H,d,J=9.8Hz), 5.09(1 H,d, J=1 0.3Hz), 
5.53(1 H,dd,J=10.3,15.1Hz), 5.64-5.70(2H,m), 6.09(1 H,d,J=10.7Hz), 6.33(1H,dd,J=10.7,15.1Hz). 




11107K 



Example A15 

[01 27] The cultured broth (86 L) was filtrated using a small size filter press (washed with water: 1 0 L), and separated 
Into the filtrate, the washed solution (94 L) and the mycelium cake (wet weight 14.51(g). The filtrate and the washed 
solution were extracted with toluene (50 L). The mycelium cake was extracted with methanol (50 L), then the methanol 
extract was filtrated (wash with methanol: 10 L). This methanol extract was evaporated under reduced pressure to 
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remove the methanol, then extracted with toluene (1 0 L). After the respective toluene layers were washed with water, 
they were combined and concentrated to give 69.4 g of extract containing active compound. Thus acquired extract 
was dissolved In methanol (400 mi), combined with 1 0% aqueous sodium chloride (400 ml) and washed with n-hexane 
(400 ml ' 2). Then it was extracted with ethyl acetate (400 ml ' 2), washed with water and concentrated under reduced 

5 pressure to give 12.1 g of crude active fraction. The crude active fraction was dissolved In a mix solution consisting of 
ethyl acetate and n-hexane (1:1, v/v), and subjected to silica gel chromatography (Klesel gel 60, 1 20g). The column 
was washed with a mix solution (1000 ml) consisting of ethyl acetate and n-hexane (1:1, v/v), developed with a mix 
solution (600 ml) consisting of ethyl acetate and n-hexane (2:1 , v/v), a mix solution (1 000 ml) consisting of ethyl acetate 
and n-hexane (8:2, v/v) and ethyl acetate (500 ml). Afraction eluted to 300ml (crude active fraction A), afractlon eluted 

10 from 300 ml to 1 080 ml (1 11 07B fraction) and a fraction eluted from 1 080 ml to 201 0 ml (crude active fraction B) were 
collected separately and evaporated under reduced pressure to give 5 1 9 mg of crude active fraction A, 5.96 g of 1 1 1 078 
fraction and 681 mg of crude active fraction B, respectively. 

Example A1 6 

IS 

[0128] The cultured broth (86 L) was combined with acetone (18 L), stin-ed and extracted, and then the mixture was 
filtered by a continuous centrifugal filtering machine. The resulting acetone extract (106 L) was adsorbed on DiAION 
HP-20 column (1 1 L), and eluted with 5% aqueous acetone (10 L), 40% aqueous acetone (30 L), 60% aqueous acetone 
(60 L) and 80% aqueous acetone (80 L). The 60% aqueous acetone fraction (30 L) was concentrated, then extracted 

20 with toluene (10 L). Thus obtained toluene layer was evaporated to give 17.6 g of crude active fraction. 5.0 g of this 
crude active fraction was dissolved In toluene and subjected to a silica gel column chromatography (Klesel gel 60, 
350g). The column was washed with toluene (350 ml), developed with a mix solution (4000 ml) consisting of toluene 
and acetone (3:1, v/v), a mix solution (1000 ml) consisting of toluene and acetone (1:1, v/v). Afraction eluted from 
1 1 00 ml to 1 700ml (crude active fraction A), a fraction eluted from 1 700 ml to 4000 ml (1 1 1 07B fraction) and a fraction 

25 eluted from 4000 ml to 5000 ml (crude active fraction B) were collected separately and evaporated under reduced 
pressure to give 640 mg of cmde active fraction A, 3.32 g of crude 111 07B and 466 mg of crude active fraction B, 
respectively. 

Example A1 7 Purification of 111 07L, M, N, O, P, Q, R, S, T, U, V, W, X, Y, Z, AA, AB, AC, AD, AE, AF, AG, AH, Al, AJ, 
30 AK, AL,Aiy/l,AN,AP,AQandAR 

[0129] The resulting crude active fraction A was subjected to preparative high performance liquid chromatography 
(HPLC) under the following preparative conditions (CI ) and (C2) to give 1 1 1 07L (8.6 mg), 1 1 1 07M (6.8 mg), 1 1 1 07N 
(5.4 mg), 11107AP (3.4 mg) and 11107AR (1 .8 mg). Further, the separation with preparative high performance liquid 
35 chromatography (HPLC), followed by purification with silica gel thin layer chromatography (Merk 105715, toluene: 
acetone (2:1 , v/v)), gave 1 1 1 07X (1 1 .1 mg), 1 1 1 07Y (6.5 mg), 1 1 1 07AL (1 .8 mg), 1 1 1 07AM (2.7 mg), 1 1 1 07AN (0.6 mg) 
and11107AQ(6.0mg). 

[0130] The crude 11107B fraction (5.96g) was subjected to preparative high performance liquid chromatography 
(HPLC) under the following preparative HPLC condition (03) to give the crude active fraction C (100 mg) containing 

40 1 1 1 07T, 11 1 07U , 1 1 1 07W, 1 1 1 07Z, 1 1 1 07AA, 1 1 1 07AC, 1 1 1 07AH and 1 1 1 07AI. 35 mg of the resulting crude active 
fraction C was further subjected to the preparative high performance liquid chromatography (HPLC) under the following 
preparative HPLC condition (C4). a fraction containing 11107T, a fraction containing 11107AA and 11107U, and a 
fraction containing 1 1 1 07W, 1 1 1 07Z and 1 1 1 07AC were collected separately, and the solvent was removed. The fraction 
containing 1 11 07T was furthersubjected to the preparative high performance liquid chromatography (HPLC) under the 

« following preparative HPLC condition (C5) to give a 11107T solution. Then, 11107T(0.8 mg) was given by removal of 
the solvent The fraction containing 11107AAand 11107U was further subjected to the preparative high performance 
liquid chromatography (HPLC) under the following preparative HPLC condition (C5) to give a 11107/VA solution and a 
11107U solution. Then, 11107/\A (0.2 mg) and 11107U (1.0 mg) were given by removal of the solvent. The fraction 
containing 11107W, 11107Z and 11107AC was furthersubjected to the preparative high performance liquid chroma- 

50 tography (HPLC) under the following preparative HPLC condition (C5) to give alii 07W solution, alii 07Z solution 
and a 11107AC solution. Then, 11107W (1.3 mg), 11107Z (1.1 mg) and 11107AC (0.4 mg) were given by removal of 
the solvent. Further, the total amount of the residue of the resulting crude active fraction C was subjected to the pre- 
parative high perfomiance liquid chromatography (HPLC) under the following preparative HPLC condition (C6), a frac- 
tion containing 11107AH and a fraction containing 11107AI were collected separately, and the solvent was removed. 

55 The fraction containing 11107AH was further subjected to the preparative high performance liquid chromatography 
(HPLC) under the following preparative HPLC conditions (C7) to give a 11107AH solution. Then, 11107AH (0.3 mg) 
was given by removal of the solvent. The fraction containing 11107AI was further subjected to the preparative high 
performance liquid chromatography (HPLC) under the following preparative HPLC condition (C8) to obtain a 11107AI 
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solution. Then, 11107AI (0.5 mg) was given by removal of the solvent. 

[0131] The resulting crude active fraction B (1 .15 g) was dissoived in 20 mi of a mix solution consisting of tetrahy- 
drof uran-50% aqueous acetonitriie (1 :2, v/v), and subjected to ODS column chromatography (ODS-AM 1 20-S50; man- 
ufactured by YMC Co., 750 g). The column was eluted with a mix solution (5 L) consisting of acetonitriie and water 

s (45:55, v/v), to obtain crude active fraction B1 containing 111070, 11107P, 11107Q, 11107R, 11107AF and 11107AG 
which was eiuted from 1300 mi to 1800 ml, crude active fraction 82 containing 111 07S and 11107V which was eluted 
from 2160 ml to 2400 mi, and crude active fraction B3 containing 11107AD, 11107AE, 11107AJ and 11 107AK which 
was eluted from 2565 ml to 3300 ml were collected separately. The respective fractions were evaporated to dryness, 
to give 50 mg of crude active fraction 81 , 236 mg of crude active fraction B2 and 67.5 mg of crude active fraction B3. 

10 [0132] 38.6 mg of the resulting crude active fraction 81 was subjected to the preparative high performance liquid 
chromatography (HPLC) under the following preparative HPLC condition (C9), whereby a fraction containing 1 1 1 07AF, 
a fraction containing 111070, a fraction containing 111 07P, a fraction containing 111 07Q, a fraction containing 11107R 
and a fraction containing 11107AG were coiiected separately, and the solvent was removed. The fraction containing 
1 1 1 07AF was further subjected to the preparative high performance liquid chromatography (H PLC) under the following 

IS preparative HPLC condition (C10) to obtain a 11107AF solution. Then, 11107AF (0.3 mg) was given by removal of the 
solvent. The fraction containing 1 1 1 070 was further subjected to the preparative high performance liquid chromatog- 
raphy (HPLC) under the following preparative HPLC condition (C11)to give a 111070 solution. Then, 111070 (0.5 mg) 
was given by removal of the solvent. The fraction containing 111 07P was subjected to the preparative high performance 
liquid chromatography (HPLC) under the following preparative HPLC condition (C11 ) to give a 11107P solution. Then, 

20 11107P (1 .3 mg) was given by removal of the solvent. The fraction containing 11107Q was further subjected to the 
preparative high performance liquid chromatography (HPLC) under the following preparative HPLC condition (C6) to 
givea 11107Q solution. Then, 11107Q (0.6 mg) was given by removal of the solvent. The fraction containing 11107R 
was further subjected to the preparative high performance liquid chromatography (HPLC) under the following prepar- 
ative HPLC condition (C6) to give a 11107R solution. Then, 11107R (0.6 mg) was given by removal of the solvent. The 

2S fraction containing 1 1 1 07AG was further subjected to the preparative high petfonnance liquid chromatography (HPLC) 
under the following preparative HPLC condition (CI 2) to give a 11107AG solution. Then, 11107AG (1 .0 mg) was given 
by removal of the solvent. 

[0133] 200 mg of crude active fraction B2 was subjected to repeated use of preparative high performance liquid 
chromatography (HPLC), under the following preparative HPLC condition (CIS) to give a fraction containing 11107S 

30 and a fraction containing 111 07AB and 1 1 1 07V (0.5 mg). The fraction containing 111 07S was subjected to the prepar- 
ative high performance liquid chromatography (HPLC) under the following preparative HPLC condition (CI 4) to give 
a 11107S solution. Then, 11107S (1.2 mg) was given by removal of the soh/ent. Similarly, the fraction containing 
1 1 1 07AB (20 mg) was subjected to the preparative high perfomiance liquid chromatography (H PLC) under the following 
HPLC preparative condition (CIS) to give a 11107AB solution. Then, 11107A8 (14 mg) was given by removal of the 

35 solvent. 

[0134] The resulting crude active fraction 83 (67.5 mg) was subjected to preparative high performance liquid chro- 
matography (HPLC) under the following preparative HPLC condition (C16), a fraction containing 11107AD, a fraction 
containing 11107AE and a fraction containing 11107AJ and 11107AK were coiiected separately, and the solvent was 
removed. The fraction containing 1 1 1 07AD was subjected to repeated use of preparative high performance liquid chro- 

40 matography (HPLC), under the following preparative conditions (CI 7), (CIS) and (CI 7) in turn, to give 1111 07AD (4.1 
mg). Further, the fraction containing 11107AE was subjected to twice repeated use of preparative high perfomiance 
liquid chromatography (HPLC), under the following preparative HPLC condition (CI 7) to give 11107AE (8.2 mg) as a 
mixture of tautomers, 1 1 1 07AEa and 1 1 1 07AEb. Further, the fraction containing 1 1 1 07AJ and 1 1 1 07AK was subjected 
to preparative high performance liquid chromatography (HPLC), under the following preparative HPLC conditions 

45 (CI 7), to give a fraction containing 1 1 1 07AJ and a fraction containing 1 1 1 07AK separately. The solvent was removed 
from each fraction. Then the respective fractions were subject to repeated use of preparative high performance liquid 
chromatography (HPLC), under the following preparative conditions (CI 8) and (1 7) in turn, to give 1 1 1 07AJ (0.5 mg) 
and11107AK(0.9mg). 

so Preparative HPLC condition (CI ) 

[0135] Column: CAPCELL PAK CI 8 UG1 20, 1^30 mm x 250 mm (manufactured by SHISEIDO Co.) 
Flow rate: 20 ml/min. 
Detection: 240 nm 
55 Eluent: acetonltrile/water (4:6, vN) isocratic 
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Preparative HPLC conditions (C2) 

[0136] Column: CAPCELL PAK C18 UG120, «t>30 mm x 250 mm (manufactured by SHISEIDO Co.) 

Flow rate: 20 ml/min. 
s Detection: 240 nm 

Eluent: acetonitrile/water (5:5, v/v) isocratic Preparative HPLC conditions (03) 

Column: Inertsil ODS-3, ^0 mm x 250 mm (manufactured by GL Science) 

Temperature: room temperature 

Flow rate: 40 ml/min. 
10 Detection: 240 nm 

Eluent: acetonitrile/water (45:55, v/v) Isocratic 

Preparative HPLC condition (C4) 

15 [0137] Column: CAPCELL PAK C18 SG120, ^20 mm x 250 mm (manufactured by SHISEIDO Co.) 

Temperature: 40''C 
Flow rate: 5 ml/min. 
Detection: 200 nm 

Eluent: acetonitrile/water (4:6, v/v) isocratic 

20 

Preparative HPLC condition (C5) 

[0138] Column: CAPCELL PAK C18 SG120. ^20 mm X 250 mm (manufactured by SHISEIDO Co.) 
Temperature: 40'C 
25 Flow rate: 10 ml/min. 

Detection: 240 nm 

Eluent: methanol/water (6:4, v/v) isocratic 
Preparative HPLC condition (C6) 

30 

[0139] Column: CAPCELL PAK C1 8 SGI 20, ^20 mm x 250 mm (manufactured by SHISEIDO Co.) 
Temperature: 40"'C 
Flow rate: 5 ml/min. 
Detection: 240 nm 
35 Eluent: acetonitrile/water (4:6, v/V) isocratic 

Preparative HPLC condition (C7) 

[0140] Column: CAPCELL PAK C18 SG120, ^20 mm x 250 mm (manufactured by SHISEIDO Co.) 
*o Temperature: 40°C 

Flow rate: 5 ml/min. 
Detection: 200 nm 

Eluent: methanol/water (6:4, v/v) isocratic 

-^5 Preparative HPLC condition (C8) 

[0141] Column; CAPCELL PAK C18 SG120, ^20 mm x 250 mm (manufactured by SHISEIDO Co.) 
Temperature: 40''C 
Flow rate: 5 ml/min. 
50 Detection: 240 nm 

Eluent: methanol/Water (6:4, vA/) Isocratic 

Preparative HPLC condition (C9) 

55 [0142] Column: YMC J'sphere ODS-M80 JM-343, ^20 mm X 250 mm (manufactured by YMC Co.) 

Temperature: 40°C 
Flow rate: 5 ml/min. 
Detection: 200 nm 
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Eluent: acetonitrileAwater (3:7, v/v) isocratic 
Preparative HPLC condition (C10) 

5 [0143] Column: CAPCELL PAK C18 SG120, ^20 mm X 250 mm (manufactured by SHISEIDO Co.) 

Temperature: 40°C 
Flow rate: 5 ml/min. 
Detection: 240 nm 

Eluent: methanolAwater (5:5, v/v) Isocratic 

10 

Preparative HPLC condition (C11) 

[0144] Column: YMC J'sphere ODS-M80 JM-343, <|»20 mm X 250 mm (manufactured by YIMC Co.) 

Temperature: 40°C 
'5 Flow rate: 5 ml/min. 

Detection: 240 nm 

Eluent: acetonitrile/water (3:7, v/v) isocratic 
Preparative HPLC condition (C12) 

20 

[0145] Column: YMC J'sphere ODS-IMSO JM-343, ^20 mm x 250 mm (manufactured by YMC Co.) 
Temperature: 40°C 
Flow rate: 5 ml/min. 
Detection: 200 nm 
25 Eluent: methanol/water (6:4, v/v) isocratic 

Preparative HPLC condition (C13) 

[01 46] Column: YMC J'sphere ODS-H80 JH-343, i|>20 mm x 250 mm (manufactured by YMC Co.) 
30 Temperature: 40''C 

Flow rate: 20 ml/hiin. 
Detection: 215 nm 

Eluent: acetonitrile/water (32:68, v/v) isocratic 

35 Preparative HPLC condition (CI 4) 

[0147] Column; YMC J'sphere ODS-H80 JH-323, 0 mm x 250 mm (manufactured by YMC Co.) 
Temperature: 40°C 
Flow rate: 5 ml/min. 
40 Detection: 215 nm 

Eluent: acetonitrileAwater (4:6, v/v) Isocratic 

Preparative HPLC condition (CIS) 

« [0148] Column: YMC J'sphere ODS-H80 JH-343, ^0 mm x 250 mm (manufactured by YMC Co.) 
Temperature: 40°C 
Flow rate: 20 ml/min. 
Detection: 215 nm 

Eluent: acetonitrile/water (4:6, v/v) isocratic 

50 

Preparative HPLC condition (C16) 

[0149] Column: YMC J'sphere ODS-M80 JM-343, <|.20 mm X 250 mm (manufactured by YMC Co.) 
Temperature: room temperature 
55 Flow rate: 10 ml/min. 

Detection: 240 nm 

Eluent: acetonitrile/water (35:65-4:6, v/v, 0-50 minutes, linear gradient), acetonitrile/water (4:6, v/v, 50-70 min- 
utes, isocratic) 
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Preparative HPLC condition (C17) 

[0150] Column: YMC J'sphere ODS-M80 JM-343, <|i20 mm x 250 mm (manufactured by YIVIC Co.) 

Temperature: room temperature 
s Flow rate: 10 ml/min. 

Detection: 240 nm 

Eluent: methanol/water (65:35-7:3, v/v, 0-40 minutes, linear gradient) 
Preparative HPLC condition (CI 8) 

10 

[0151] Column: CAPCELL PAK C18 SG120. ^20 mm X 250 mm (manufactured by SHISEIDO Co.) 

Temperature: room temperature 

Flow rate: 5 ml/min. 

Detection: 240 nm 
'5 Eluent: acetonitlrle/water (4:6, v/v) isocratic 

[0152] Ti^e retention times of 111 07B and the above-mentioned compounds when analysis was carried out at the 
following Analytic HPLC conditions are shown below. 

Analytic HPLC condition (c1) 

20 

[0153] Column: CAPCELL PAK C18 SG120, ^.6 mm X 250 mm (manufactured by SHISEIDO Co.) 

Temperature: 40°C 

Flow rate: 1 ml/min. 

Detection: 240 nm 
2s Eluent: acetonitlrie/water (4:6, vN) Isocratic 

[0154] Retention time: 

11107B: 16.4 min. 

111 07L: 22.2 min. 
30 11107iVI: 36.0 min. 

11107N: 18.1 min. 

11107R: 7.6 min. 

11107X:23.8 min. 

11107Y: 23.6 min. 
35 11107AL: 32.0 min. 

11107AiVI:30.3 min. 

11107AN:38.7 min. 

11107AP:60.4 min. 

11107AQ:64.7 min. 
40 11107AR: 15.2min. 

Analytic HPLC condition (c2) 

[0155] Column: CAPCELL PAK C18 SG120, iti4.6 mm X 250 mm (manufactured by SHISEIDO Co.) 

45 Temperature: 40°C 

Flow rate: 1 ml/min. 
Detection: 240 nm 

Eluent: methanol/Water (6:4, v/v) isocratic 
[0156] Retention time: 

50 

11107T: 13.0 min. 
11107U:14.4mln. 
11107W:15.4min. 
11107Z: 15.9 min. 
55 11107AA: 12.4 min. 

11107AC: 12.7 min. 
11107AI: 18.3 min. 
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Analytic HPLC condition (c3) 

[0157] Column: CAPCELL PAK C18 SG120, ^.6 mm X 250 mm (manufactured by SHISEIDO Co.) 

Temperature: 40°C 
5 Flow rate: 1 ml/mln. 

Detection: 200 nm 

Eluent: methanol/water (6:4, v/v) Isocratic 
[0158] Retention time: 

10 11107AH: 10.3mln. 

Analytic HPLC condition (c4) 

[0159] Column: CAPCELL PAK C18 SG120, ^.6 mm X 250 mm (manufactured by SHISEIDO Co.) 
'5 Temperature: 40°C 

Flow rate: 1 ml/mln. 
Detection: 240 nm 

Eluent: methanolAvater (5:5, v/v) isocratic 
[0160] Retention time: 

20 

111070: 20.2 min. 
11107Q: 25.2 mln. 
11107AF: 17.7 mln. 

25 Analytic H PLC condition (c5) 

[0161] Column: YMC J'sphere ODS-M80 JM-307, ^.6 mm X 75 mm (manufactured by YMC Co.) 

Temperature: 40"'C 

Flow rate: 1 .5 ml/mln. 
30 Detection: 240 nm 

Eluent: acetonltrile/water (3:7, v/v) Isocratic 
[0162] Retention time: 

11107P: 5.8 mln. 

35 

Analytic HPLC condition (c6) 

[0163] Column: YIVIC Pack Ph A407, (|i4.6 mm x 75 mm (manufactured by YMC Co.) 
Temperature: 40°C 
40 Flow rate: 1 ml/mln. 

Detection: 200 nm 

Eluent: methanol/water (5:5, v/v) isocratic 
[0164] Retention time: 

« 11107AG: 6.5mln. 

Analytic HPLC condition (c7) 

[0165] Column: CAPCELL PAK C18 SG120, (|»4.6 mm X 250 mm (manufactured by SHISEIDO Co.) 
so Temperature: 40''C 

Flow rate: 1 ml/mln. 
Detection: 254 nm 

Eluent: acetonltrile/water (4:6, v/v) Isocratic 
[0166] Retention time: 

55 

11107V: 9.6 min. 
11107AB; 10.8 min. 
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Analytic HPLC condition (c8) 



[0167] Column: CAPCELL PAK C18 SG120, (j)4.6 mm X 250 mm (manufactured by SHISEIDO Co.) 
Temperature: 40°C 
5 Flow rate: 1.5 ml/min. 

Detection: 240 nm 

Eluent: acetonltrile/water (4:6, v/v) isocratic 
11107S: 6.6 min. 



10 Analytic HPLC condition (c9) 



[0168] Column: CAPCELL PAK C18 SG120, ^.S mm x 250 mm (manufactured by SHISEIDO Co.) 

Temperature: room temperature 

Flow rate: 1 ml/min. 
15 Detection: 240 nm 

Eluent: acetonltriie/water (4:6, vN) Isocratic 
[0169] Retention time: 

11107AD: 15.6 mIn. 
20 111 07AE: 1 4.7 mIn. (1 1 1 07AEa), 1 5.4 min. (1 1 1 07AEb) 

11107AJ: 12.9 min. 
11107AK:13.4min. 

Example A1 8 Physico-chemical properties of 11 1 07L 

25 

[0170] The physico-chemical properties of 11107L are shown below. The structure of 11107L was determined as 
shown below. 



1 . Appearance: colorless powder 
30 2. Molecular weight: 594, FAB-IWS m/z 617(M+Na)+, 593(IWI-H)- 

3. Molecular fomfiula; C32H50O10 

4. Solubility: soluble in dimethylsuifoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for Iodine and sulfuric acid 

6. Infrared absorption spectrum; 3470, 2970, 1735, 1718, 1456, 1373, 1236, 1175 

35 7. iH-NMR spectrum (CD3OD, 400 MHz): 5 ppm (integral, multiplicity, coupling constant J (Hz)): 

0.87(3H,d,J=6.6Hz), 0.90(3H,d,J=7.0Hz), 0.94(3H,t,J=7,3Hz), 1 .08(3H,d,J=7.0Hz), 1 .18-1 ,22(4H,m), 1.42-1.52 
(3H,m), 1.65-1. 69(1 H,m), 1 .70-1 .74(2H,m), 1 .77(3H,ci,J=0,7Hz), 2.06(3H,s), 2.08(3H,s), 2.46-2.50(1 H,m), 2.52 
(1H,dd,J=4.4,15.0Hz), 2.55-2.62(1 H,m), 2.65(1 H,dd,J=2.2,8.4Hz), 2.72(1 H,dt,J=2.2,5.9Hz), 2.77(1H,dd, 
J=3.3,15.0Hz), 3.51(1H,dt,J=8.4,4.4Hz), 3.73-3.75(1 H,m), 4.98(1 H,dd,J=3.1 ,10.7Hz), 5.08(1 H,d,J=9.9Hz), 5,11 

40 (1H,d,J=11.0Hz), 5.60(1 H,dd,J=9.9,15.0Hz), 5.66(1 H,dd,J=8.4,1 5.0Hz), 5.74(1 H,dd,J=9.9,1 5.0Hz), 6.09(1H,d, 

J=11.0Hz), 6.33(1H,dd,J=11.0,15.0Hz) 




EP 1380 579 A1 



Example A1 9 Physico-chemical properties of 111 07M 

[0171] The physico-chemical properties of 11107l\^ are shown below. The structure of 11107M was determined as 

shown below. 

1 . Appearance: colorless powder 

2. Molecular weight: 578, FAB-MS m/z577(M-H)- 

3 . Molecular fonnula: C32H5oOg 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble In water 

5. Color reaction: positive for iodine and sulfuric acid 

6. Infrared absorption spectrum: 3498, 2970, 1731, 1719, 1456, 1374, 1254, 1174 

7. 1H-NMR spectrum {CD3OD, 400 MHz): 5 ppm (integral, multiplicity, coupling constant J (Hz)): 
0.89(3H,d,J=6.6Hz), 0.90(3H,d,J=7.0Hz), 0.93(3H,t,J=7.3Hz), 1 .08(3H,d,J=7.0Hz), 1.17-1 .20(4H,m), 1.42-1.55 
(5H,m), 1.60-1.66(3H,m), 1.74(3H,d,J=1.1Hz), 2.04(3H,s), 2.06(3H,s), 2.44-2.52(1H,m), 2.54-2.58(1 H,m), 2.60 
(1 H,dd, J=3.7,1 4.8H2), 2.62(1 H,dd,J=5.9,1 4.8Hz), 2.64(1 H,dd,J=2.2,8.1 Hz), 2.72(1 H,dt,J=2.2,5.9Hz), 3.51 (1 H,dt, 
J=8.4,4.BHz), 4.82-4.84(1 H,m), 4.98(1 H,d,J=10.6Hz), 5.02(1 H,d,J=9.6Hz), 5.57(1H,dd,J=9.9,15.0Hz), 5.66(1H, 
dd,J=9.4,1 5.0Hz), 5.71(1H,dd,J=9.6,15.0Hz), 6.09(1 H,d,J=11.0Hz), 6.32(1 H,dd,J=11.0,15.0Hz) 



Example A20 Physico-chemical properties of 1 1 1 07N 

[0172] The physico-chemical properties of 11107N are shown below. The structure of 11107N was detemilned as 
shown below. 

1 . Appearance: colorless powder 

2. Molecular weight: 594, FAB-MS m/z 595(M+H)+, 617(M+Na)+ 

3. Molecular fonnula: C32H5oOf(, 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for Iodine and sulfuric acid 

6. Infrared absorption spectrum; 3480, 2964, 1740, 1719, 1456, 1371, 1244, 1174 

7. iH-NMR spectrum (CD3OD, 400 MHz): 5 ppm (integral, multiplicity, coupling constant J (Hz)): 
0.88(3H,d,J=6.2Hz), 0.90(3H,d,J=6.6Hz), 0.94(3H,t,J=7.3Hz), 1 .08(3H,d,J=7.0Hz), 1 .17-1 ,22(1H,m), 1.42-1.52 
{5H,m), 1.55-1.65(3H,m), 1.75(3H,d,J=0.7Hz), 2.04 (3H, s) , 2.05(3H,s), 2.45-2.50(1 H,m), 2.51(1H,d,J=4.4Hz), 
2.53(1 H,d,J=3.3Hz), 2.54-2.62(1 H,m), 2.65(1 H,dd,J=2.6,8.4Hz), 2.72(1 H,dt,J=2.6,6.2Hz), 3.51(1H,dt, 
J=8.8,4.8Hz), 3.75-3.81 (1H,m), 4.00(1 H.d,J=11 .4Hz), 4,14(1H,d,J=11,4Hz), 5.05(1H,d,J=10.6Hz), 5.21(1H,d, 
J=9.5Hz), 5.63(1H,dd,J=9.5,15.0Hz), 5.65(1 H,dd,J=9.5,1 5.0Hz), 5.72(1H,dd,J=9.5,15.0Hz), 6.09(1H,d, 
J=1 1 .OH2). 6.32(1 H,dd, J=1 1 .0,1 5.0Hz) 
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Example A21 Physico-chemical properties of 111070 

[0173] The physico-chemical properties of 111070 are shown below. The structure of 111070 was determined as 
shown below. 

1 . Appearance: colorless powder 

2. Molecular weight: 554, FAB-IMS m/z SSSCIUI^-H)", 577(M-i-Na)+ 

3 . IMolecularfomiula: CgoHjoOg 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for Iodine and sulfuric acid 

6. Infrared absorption spectrum (KBr) cm-i: 3419, 2966, 1733, 1716, 1457, 1374, 1258, 1176 

7. iH-NIVIR spectrum (CD3OD, 500 MHz): 5 ppm (Integral, multiplicity, coupling constant J (Hz)): 
0.88(3H,d,J=6.8Hz), 0.90(3H,d,J=7.3Hz), 0.93(3H,t,J=7.3Hz), 1 .06(3H,d,J=6.8Hz), 1.19(3H,S), 1 .34-1 .44(3H,m), 
1 .51 (2H,m), 1 .54-1 .71 (3H,m), 1 .75(3H,s), 1 .90(1 H,m), 2.06(3H.s), 2.53(2H,m), 2.56(2H,m), 3.43-3.50(2H,m), 3.57 
(IH.m), 3.78(1H,m), 5.05(2H,d,J=10.3Hz). 5.57{1H,dd,J=10.3,15.1Hz), 5.61(1H,dd,J=8.3,15.1Hz). 5.70(1H,dd, 
J=9.8,15.1Hz), 6.1 0(1 H,d,J=1 0.7Hz), 6.33(1H,dd,J=10.7.15.1Hz) 



Example A22 Physico-chemical properties of 1 1 1 07P 

[0174] The physico-chemical properties of 11107P are shown below. The structure of 11107P was detennlned as 
shown below. 

1 . Appearance: colorless powder 

2. Molecular weight: 552, FAB-MS m/z 553(M+H)+, 575(M+Na)+ 

3. Molecular formula: C3oH480g 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for Iodine and sulfuric acid 
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6. Infrared absorption spectrum (KBrjcmi: 3290, 2969, 1734, 1716, 1457, 1374, 1247, 1177 

7. ^H-NMR spectrum {CD3OD, 500 MHz): 8 ppm (integral, multiplicity, coupling constant J (Hz)): 
0.88(3H,d,J=6.8Hz), 0.90(3H,d,J=7.3Hz), 0.94(3H,t,J=7.3Hz), 1.13(3H,d,J=6.8Hz), 1.19(3H,s), 1.22(1H,m), 
1.28-1 .67(6H,m), 1.75(3H,d,J=1.0Hz), 2.06(3H,s), 2.44(1 H,m), 2.53-2.57(3H,m), 2.74(1 H,dd,J=2.4,6.8Hz), 2.83 
(1H,dd,J=2.0,8.3Hz), 3.09(1 H,dd,J=6.8,7.3Hz), 3.52(1H,m), 3.78(1H,m), 5.04(1 H,d,J=10.7Hz), 5.05(1H,d, 
J=9.8Hz), 5.56(1H,dd,J=9.8,15.1Hz), 5.701(1H,dd,J=9.8.15.1Hz). 5.703(1 H,dd,J=7.3,15.1 Hz), 6.10(1H,d, 
J= 1 0 . 7Hz) , 6.37(1 H ,dd,J=1 0.7, 1 5. 1 Hz) 




11107P 

Example A23 Physico-chemical properties of 11 1 07Q 

[0175] The physico-chemical properties of 111 07Q are shown below. The structure of 111 07Q was detemnined as 
shown below. 

1 . Appearance: colorless powder 

2. Molecular weight: 550, FAB-MS m/z 551 (M+H)*, 573(M+Na)+ 

3. Molecular formula: C3oH4eOg 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble In water 

5. Color reaction: positive for iodine and sulfuric acid 

6. Infrared absorption spectrum (KBr) cm-^: 3384, 2970, 1732, 1716, 1670, 1456, 1374, 1258, 1174 

7. iH-NMR spectrum (CD3OD, 500 MHz): 5 ppm (Integral, multiplicity, coupling constant J (Hz)): 
0.88(3H,d,J=6.4Hz), 1 .07(3H,d,J=6.8Hz), 1.19{3H,s), 1.31(3H,d,J=6.8Hz), 1.34-1 ,46(3H,m), 1,53-1. 71 (3H,m), 
1.75(3H.S), 1.77(3H,s), 2.06(3H,s), 2.50-2.57(4H,m), 3.79(1 H,m), 4.48(1 H,m), 4.94(1 H,q,J=6.8Hz), 5.045(1 H,d, 
J=11.2Hz), 5.047(1 H,d,J=9.3Hz), 5.57(1 H,dd,J=9.3,15.1 Hz), 5.63(1 H,dd,J=8.8,15.1 Hz), S.70(1H,dd, 
J=9.B,15.1Hz), 6.1 0(1 H.d,J=1 0.7Hz), 6.35(1H,dd,J=10.7,15.1Hz), 6.54(1 H,d,J=8.3Hz) 




Example A24 Physico-chemical properties of 1 1 1 07R 

[0176] The physico-chemical properties of 11107R are shown below. The stnicture of 11107R was detenmlned as 
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shown below. 



1 . Appearance: colorless powder 

2. Molecular weight: 494, FAB-MS m/z 495(M+H)+, 517(M+Na)+ 

3. Molecular formula: C27H42O8 

4. Solubility: soluble In dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble In water 

5. Color reaction: positive for iodine and sulfuric acid 

6. Infrared absorption spectrum (KBr) cm-^: 3385, 2968, 1734, 1716, 1457, 1373, 1245, 1174 

7. iH-NMR spectrum (CD3OD, 500 MHz): 5 ppm (integral, multiplicity, coupling constant J (Hz)): 
0.88(3H,d,J=6.8Hz), 1.08(3H,d,J=6.8Hz), 1.17(3H,d,J=6.8Hz), 1.19(3H,s), 1.34-1.52(3H,m), 1.52-1.68(3H,m), 
1.74(3H,s), 2.06(3H,s), 2.47-2.53(4H,m), 2.64(1 H,dd,J=2.4,6.4Hz), 2.83(1 H,dt,J=2.5,6.1 Hz), 3.45(1 H,dq, 
J=6.4,6.8Hz), 3.78(1H,m), 5.05(2H,d,J=9.8Hz), 5.57(1 H,dd,J=9.8,1 5.1 Hz), 5.66(1H,dd,J=8.B,15,1Hz), 5.70(1H, 
dd,J=9.8,15.1HZ), 6.09(1 H,d,J=1 0.8Hz), 6.32(1 H,dd,J=1 0.8,15.1 Hz) 



Example A25 Physico-chemical properties of 1 1 1 07S 

[01 77] The physico-chemical properties of 1 1 1 07S are shown below. The structure of 1 1 1 07S was determined as 
shown below. 

1 . Appearance; colorless powder 

2. Molecular weight: 492, ESI-MS m/z 515(M+Na)+, 493(M+H)+ 

3. Molecular formula: C28H44O7 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. ^H-NMR spectrum (CD3CD, 600 MHz): 5 ppm (integral, multiplicity, coupling constant J (Hz)): 
0.88(3H,d,J=6.9Hz), 0.94(3H,d,J=7.1Hz), 0.98(3H,t,J=7.4Hz), 1.12(3H,d,J=6.7Hz), 1.25(1H,m), 1.38(3H,s), 
1.45-1.60 (3H,m), 1.67(1H,dt,J=13.7,5.8Hz), 1.77(3H,s), 2.40-2.55(2H,m), 2.57(1 H,dd,J=2.7,13.4Hz), 2.67(1H, 
dd,J=6.1, 13.4Hz), 2.70(1 H,dd,J=2.2,8.2Hz), 2.76(1 H,dt,J=2.2,S.8Hz), 3.55(1 H,dt,J=8.B,4.4Hz), 3.71(1H,d, 
J=9.4Hz), 4.54(1H,m), 5.01(1H,d,J=10.5Hz), 5.18(1H,dd,J=9.3,15.2Hz), 5.59(1 H,dd,J=9.4,15.2Hz), 5.61(1H,dd, 
J=1 .8.15.4Hz), 5.68(1H.dd,J=8.3,15.0Hz), 5.74(1 H,dd,J=3.2,15.4Hz), 6.07(1 H,d,J=10.7Hz), 6.35(1H,dd. 
J=10.7.15.0Hz) 




)H ' 

11107R 



^OH 




)H 



11107S 



63 



EP 1 380 579 A1 



Example A26 Physico-chemical properties of 1 1 1 07T 

[0178] The physico-chemical properties of 11107T are shown below. The structure of 111 07T was determined as 

shown below. 

1 . Appearance: colorless powder 

2. Molecular weight: 522, FAB-MS m/z 545(M-i-Na)'' 
3 . Molecular fomiula: C^aH^^O^ 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. Infrared absorption spectrum (KBr) cm-^: 3421, 2965. 1734, 1718, 1457, 1370, 1244, 1175 

7. iH-NMR spectrum (CD3OD, 500 MHz) : 5 ppm (integral, multiplicity, coupling constant J (Hz)): 
0.89(3H,d,J=6.8Hz), 0.93(3H,t,J=7.3Hz), 1.09(3H,d,J=6.8Hz), 1.19(3H,s), 1.28-1,42(2H,m), 1.42-1.68(8H,m), 
1 .75(3H,s), 2.06(3H,s), 2.48-2.57{4H,m), 2.74(1 H,ddd,J=2.4,4.9,5.9Hz), 2.85(1 H,ddd,J=2.4,4.4.7.3Hz), 3.64(1 H, 
m), 3.78(1H,m), 5.047(1 H,d,J=9.8Hz), 5.052(1 H,d,J=10.BHz), 5.57(1H,dd,J=9.8,15.1Hz), 5.69(1H,dd, 
J=8.3,15.1Hz), 5.70{1H,dd,J=9.8,15.1Hz), 6.10(1H,d,J=10.7Hz), 6.32(1H,dd,J=10.7,15.1Hz) 



Example A27 Physico-chemical properties of 1 1 1 07U 

[0179] The physico-chemical properties of 11107U are shown below. The structure of 11107U was detemilned as 
shown below. 

1 . Appearance: colorless powder 

2. Molecular weight: 522, FAB-MS m/z 545(M+Na)+ 

3. Molecular formula: C^s't^^gO^ 

4. Solubility: soluble In dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble In water 

5. Color reaction: positive for iodine and sulfuric acid 

6. Infrared absorption spectrum (KBr) cm-i; 3461, 2967, 1732, 1715, 1455, 1372, 1247, 1174 

7. 'H-NMR spectrum (CD3OD, 500 MHz): 5 ppm (integral, multiplicity, coupling constant J (Hz)): 
O.B8(3H,d,J=6.BHz), 0.93(3H,d,J=6.8Hz), 0,95(3H,t,J=7.8Hz), 1.19(3H,s), 1.26(1H,m), 1.34-1 .42(2H,m), 
1.42-1.56 (2H,m), 1.56-1 .72(4H,m), 1.74(3H,s), 2.06(3H,s), 2.29(2H,m), 2.52-2.56(3H,m), 2.70(1H,dd, 
J=2.4.B.3H2), 2.76(1 H,dt,J=2.4,5.9Hz), 3.53(1 H,m), 3.78(1 H.m), 5.05(2H,d,J=10.3Hz), 5.56(1 H,dd, 
J=9.B,15.1Hz), 5.70(1H,dd,J=9.8,15.1H2), 5.79(1 H,dt,J=15.1, 7.1 Hz), 6.09(1 H,d,J=10.7Hz), 6.34(1H,dd, 
J=10.7,15.1Hz) 
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11107U 

Example A28 Physico-chemical properties of 1 1 1 07V 

[0180] The physico-chemical properties of 11107V are shown below. The structure of 11107V was detemiined as 
shown below. 

1 . Appearance: colorless powder 

2. Molecular weight: 494, ESi-MS miz 517(M-i-Na)+, 49S(M+H)+ 

3. Molecular formula: C28lH4g07 

4. Solubility: soluble In dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for Iodine and sulfuric acid 

6. ■'H-NMR spectrum (CD3OD, 500 MHz): 5 ppm (integral, multiplicity, coupling constant J (Hz)): 
0.93(3H,d,J=6.9Hz),0.94(3H,d,J=7.1Hz), 0.98(3H,t,J=7.4Hz), 1.13(3H,d,J=6.9Hz), 1. 09(1 H,m), 1.23(1 H,m), 1.26 
(3H,s), 1.30(1H,m), 1.44-1.70{6H,m), 1 .68(1H,dt,J=13.7,5.7Hz), 1.79(3H,s), 2.27(1H,m), 2.45(1H,dd, 
J=5.3,13.6Hz), 2.50-2.56(2H,m), 2.59(1H,dd,J=3,2,13.6Hz), 2.70(1 H,dd,J=2.1 ,8.2H2), 2.76(1 H,dt,J=2.1,5.7Hz), 
3.02(1 H,m), 3.25(1 H,dq,J=10.9,7.0Hz). 3.55(1 H.dt,J=8.7,4.5Hz), 3.82-3.88(1 H,m), S.31(1H,d,J=10.9Hz), 5.74 
(1H,dd,J=8.4,15.1H2), 6.1B(1H,d,J=10.8Hz), 6.38(1H,dd,J=10.8,15.1H2) 




11107V 



Example A29 Physico-chemical properties of 1 1 1 07W 

[01 81 ] The physico-chemical properties of 1 1 1 07W are shown below. The structure of 1 1 1 07W was detemnined as 
shown below. 

1 . Appearance: colorless powder 

2. Molecular weight: 522, FAB-MS m/z 523(M+H)-', 545(M-i-Na)-' 

3. Molecular fonnula: C2gH4QOg 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive tor iodine and sulfuric acid 

6. Infrared absorption spectrum (KBr) cm-i: 3463, 2967, 1734, 1715, 1456, 1373, 1245, 1174 

7. iH-NMR spectrum (CD3OD, 500 MHz): 8 ppm (integral, multiplicity, coupling constant J (Hz)): 
0.91(3H,d,J=7.3Hz), 0.94(3H,t,J=7.3Hz), 1 .00(3H,d,J=6.8Hz), 1 .08(3H,d,J=6.BHz), 1.19(3H,s), 1.20(1H,m), 
1 .32-1 .42{2H,m), 1 .42-1 . 54 {3H,m) , 1 .54-1 . 67 (3H,m) , 2.06 (3H, s) , 2.37-2.53(4H,m), 2.66(1 H,dd,J=2.4,8.3H2), 
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2.72(1 H,dt,J=2.4,5.9Hz), 3.52(1H,m), 3.79(1H,m), 5.04(1 H,d,J=9.8Hz), 5.09(1 H,dd,J=8.3,10.7Hz), 5.52(1H,dd, 
J=8.3,15.1Hz), 5.56(1H,dd,J=10.3,15.1Hz), 5.87(1 H,dd,J=9.8,15.1 Hz), 5.69(1 H,dd,J=8.3,1 5.1 Hz), 6.10(1H,dd, 
J=10.3,15.1Hz), 6.29(1H,dd,J=10.3.15.1Hz) 




ni07w 



Example A30 Physico-chemical properties of 1 11 07X 

[0182] The physico-chemical properties of 11107X are shown below. The structure of 11107X was determined as 
shown below. 

1 . Appearance: colorless powder 

2. Molecular weight: S50,FAB-VIS m/z 573(M-t-Na)+, 549(M-H)- 

3. Molecular formula: Cs^HsoOg 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. Infrared absorption spectrum (KBr) cm-i; 3479, 2967, 1733, 1716, 1457, 1374, 1243, 1178 

7. ■'H-NMR spectrum (CD3OD, 400 MHz): 8 ppm (integral, multiplicity, coupling constant J (Hz)): 
0.87(3H,d,J=7.0Hz), 0.90(3H,d,J=7.0Hz),0.94(3H,t,J=7.3Hz) , 1 .08(3H,d.J=6.6Hz), 1.18-1.22(7H,m), 1.33-1.35 
(2H,m), 1.43-1.52(3H,m), 1.59-1. 63(1 H.m), 1.59-1.70(2H,m), 1 .73(3H,d,J=0.7Hz), 2.06(3H,s), 2.45-2.50(1 H,m), 
2.53-2.60(1 H,m), 2.60-2.64(1 H,m), 2.65(1 H,dd, J=2.2,8.1 Hz), 2.72(1 H.dt, J=2.2,5.9Hz), 3.48-3.53(2H ,m), 5.00(1 H , 
d,J=11.0Hz), 5.02(1 H,d,J=9.9Hz), 5.55(1 H,dd,J=9.9,1 5.0Hz), 5.66(1H,dd,J=9.4,15.0Hz), 5.70(1H,dd, 
J=9.9,15.0Hz). 6.09(1 H,d,J=11.0Hz), 6.32(2H,dd,J=11.0,15.0Hz) 




11107X 



Example A31 Physico-chemical properties of 1 1 1 07Y 

[0183] The physico-chemical properties of 11107Y are shown below. The structure of 11107Y was determined as 
shown below. 

1 . Appearance; colorless powder 

2. Molecular weight: 536, FAB-MS m/z 559(M+Na)+, 535(M-H)- 
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3. Molecular formula: C3oH4a08 

4. Solubility: soluble In dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble In water 

5. Color reaction: positive tor Iodine and sulfuric acid 

6. Infrared absorption spectrum (KBr) cm-i: 3442, 2965, 1733, 1716, 1457, 1373, 1241, 1167 

7. 1H-NMR spectrum (CD3OD, 400 MHz) : S ppm (integral, multiplicity, coupling constant J (Hz)): 
0.86(3H,d,J=7.0Hz), 0.90(3H,d.J=7.3Hz), 0.93(3H,t,J=7.3H2), 0.95(3H,d,J=6.6Hz), 1.08(3H,d,J=7.0Hz), 
1.17-1 .20(1 H.m), 1 .43-1 .52(5H,m), 1 .60-1 .64(1 H,m), 1 .75(3H,d,J=1 .1 Hz), 2.00(3H,s), 2.01-2.04(1 H,m), 2.47-2.52 
(IH.m), 2.53-2.55(1 H.m), 2.56(1 H,d,J=4.0Hz), 2.61(1H,d,J=3.3Hz), 2.65(1 H,dd,J=2.2,8.1 Hz), 2.72(1H,dt, 
J=2.2,5.9Hz), 3.51 (1H,dt,J=8.1, 4.8Hz), 3.76(1H,dt,J=3.e,12.5H2), 4.09-4.12(1 H,m), 4.88(1 H,d,J=9.2Hz), 5.05 
(1H,d,J=10.6Hz), 5.42(1 H,dd,J=9.2,15.0H2), 5.50(1 H,dd,J=9.5.15.0Hz). 5.66(1H.dd,J=8.4,15.0Hz), 6.08(1H,d, 
J=1 0.3Hz), 6.32(1 H,dd,J=1 0.3,1 5.0Hz) 




ni07Y 



Example A32 Physico-chemical properties of 1 1 1 07Z 

[01841 The physico-chemical properties of 11107Z are shown beiow. The structure of 11107Z was determined as 
shown below. 

1 . Appearance: coiorless powder 

2. Molecular weight: 522, FAB-MS m/z 523(M+H)-', 545(M+Na)-' 

3. Molecular fonnula: C29H4e08 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. infrared absorption spectrum (KBr) cm-i; 3423, 2965, 1733, 1716, 1457, 1373, 1242, 1174 

7 . iH-NMR spectrum (CD3OD, 500 MHz) : S ppm (integral, multiplicity, coupling constant J (Hz)): 
0.90(3H,d,J=6.8Hz), 0.94(3H,t,J=7.3Hz), 1 .08(3H,d,J=6.8Hz), 1.20(3H,s), 1.21(1H,m), 1.36-1.42(2H,m), 
1.42-1.54(3H,m), 1 .54-1 .66(3H,m), 1.79(3H,s), 2.07(3H,s), 2.40(2H,m), 2.46(1H,m), 2.57 (2H,m) , 2.66(1 H,dd, 
J=2.4,8.3Hz), 2.73(1 H,dt,J=2.4,5.9Hz), 3.52(1H,m), 3.79(1H,m), 5.05(1 H,d,J=9.3Hz), 5.47(1H,dd,J=3.4,11.2Hz), 
5.63(1H,dd,J=8.8,15.1H2), 5.69(1H,dd,J=9.3,15.1Hz), 5.74(1H,ddd,J=3.4,9.8,15.1Hz), 6.07(1 H,d,J=10.8Hz), 
6.31(1H,dd,J=10.8,15.1Hz) 
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Example A33 Physico-chemical properties of 1 11 07AA 

{0185] The physico-chemical properties of 111 07AA are shown below. The structure of 11107AA was detemnlned as 
shown below. 

1 . Appearance: colorless powder 

2. Molecular weight: 534, FAB-MS m/z S35(M+H)+, 557(M+Na)-' 

3. Molecular formula: CgoH^gOg 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble In water 

5. Color reaction: positive for Iodine and sulfuric acid 

6. Infrared absorption spectrum (KBr) cm-i; 3414, 2971, 1733, 1716, 1457, 1374, 1257, 1175 

7. 'H-NMR spectrum (CD3OD, 500 MHz): 8 ppm (integral, multiplicity, coupling constant J (Hz)): 
0.87(3H,d,J=6.3Hz), 1.059(3H,t,J=7.3Hz), 1 .C60(3H,d,J=6.3Hz), 1.19(3H,s), 1 .32-1 .44(3H,m), 1.52-1.68(3H,m), 
1.72(3H,d,J=1.5Hz), 1.75(3H,d,J=1.0Hz), 2.06(3H,s), 2.49-2 .57{4H,m), 2.72 (2H, m) , 3.78(1H,m), 4.47(1H,m), 
5.046(1 H,d,J=1 0.7Hz), 5,047(1 H,d.J=9.3Hz). 5.57(1 H,dd,J=9.9, 15.1 Hz), 5.63(1H,dd,J=8.8,15.1Hz), 5.70(1H,dd, 
J=9.3,15.1H2), 6.10(1 H,d,J=11.2Hz), 6.33(1H,dd,J=11.2,15.1Hz), 6.56(1 H,dd,J=1 .0,8.3Hz) 




in07AA 



Example A34 Physico-chemical properties of 1 1 1 07AB 

[0186] The physico-chemical properties of 11107AB are shown below. The structure of 11107AB was determined as 
shown below. 

1 . Appearance: colorless powder 

2. Molecular weight: 552, FAB-MS m/z 551 (M-H)- 

3. Molecular formula: C30H43O9 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble In water 

5. Color reaction: positive for iodine and sulfuric acid 

6. Infrared absorption spectrum (KBr) cm-': 3460, 2964, 1732, 1716, 1456, 1374, 1174 
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7. iH-NMR spectrum (CD3OD, 500 MHz): 5 ppm (integral, multiplicity, coupling constant J (Hz)): 
0.91(3H,d,J=6.8Hz),0.92(3H,d,J=6.8Hz),0.94(3H,t,J=7.6Hz), 1.08(3H,d,J=6.4Hz),1.21(1H,m), 1.30-1 .70(8H,m), 
1.75(3H,d,J=1.0Hz), 2.08(3H,s), 2.45-2.65(4H,m), 2.66(1 H,dd,J=2.0,8.3Hz), 2.72(1 H,dt,J=2.4,5.9Hz), 3.51 (1H, 
m), 3.75(1 H,m), 3.86(1 H,d,J=9.8Hz), 4.07(1 H,d,J=11.7Hz), 4.34(1 H,d,J=11.7Hz). 5.04(1 H,d,J=10.7Hz). 5.44(1 H, 
dd,J=9.7,15.1Hz), 5.86(1 H,dd,J=8.3,1 5.1 Hz), 5.74(1H,dd.J=9.8,15.4Hz), 6.09(1 H,d.J=10.7H2), 6.33(1H,dd, 
J=1 0.7,15.1 Hz). 



Example ASS Physico-chemical properties of 1 1 1 07AC 

[01 87] The physico-chemical properties of 1 1 1 07AC are shown below. The structure of 11 1 07AC was determined as 
shown below. 

1 . Appearance: colorless powder 

2. Molecular weight: 492, FA8-MS m/z 493(M-i-H)-', 515(IVI+Na)+ 

3. Molecular fonnuia: C2gH44C>7 

4. Solubility: soluble In dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble In water 

5. Color reaction: positive for Iodine and sulfuric acid 

6. iH-NMR spectrum (CD3OD, 500 MHz): 8 ppm (Integral, multiplicity, coupling constant J (Hz)): 
0,91(3H,d,J=6.8Hz), 1.01(3H,t,J=7,1Hz), 1 .07(3H,d,J=6.8Hz), 1.09(3H,d,J=7.3Hz), 1.27(3H,s), 1,32-1 .38(2H,m), 
1.44(1H,m), 1.52-1,62(2H,m), 1.67(1H,m), 1.75(3H,d,J=2.0Hz), 2.32(1 H,dq,J=8.3,6.BHz), 2.48(1H,m), 2.51(2H, 
m), 2.54-2.61 (3H,m), 2.73-2.78(2H,m), 3.70(1 H,d,J=9.8Hz), 3.76(1 H,m), 5.03(1 H,d,J=10.7Hz), 5.38(1 H,dd, 
J=9.8,15.1Hz), 5.66(1 H,dd,J=8.8,15.1 Hz), 5.72(1H,dd,J=9.8,15.1Hz), 6.09(1 H,d,J=11.2Hz), 6.33(1H,dd, 
J=10.7,15.1Hz) 




11107AB 




^OH 



11107AC 



Example A36 



Physico-chemical properties of 11107AD 



[0188] The physico-chemical properties of 11107AD are shown below. The structure of 11107AD was determined as 
shown below. Further, the present compound is the stereoisomer of 3-position hydroxy group of 11 1 07B. 
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1 . Appearance: colorless powder 

2. Molecular weight: 536, FAB-MS m/z 559(M+Na)+ 

3. Molecular formula: C3oH4a08 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. Infrared absorption spectrum (KBr) cm-^: 3420, 2960, 1730, 1460, 1380, 1240, 1140 

7. ^H-NMR spectrum (CD3OD, 500 MHz): 5 ppm (integral, multiplicity, coupling constant J (Hz)): 
0.86(3H.d,J=6.8Hz). 0.90(3H,d,J=7.3Hz), 0.94(3H.t,J=7.3Hz), 1.08{3H,d,J=6.8Hz), 1.16(3H,s),1.20(1H,m), 
1.36-1.72(8H,m), 1.75(3H,s), 2.06(3H,s), 2.42-2.63(4H,m), 2.66(1 H,dd,J=2.4,7.8Hz), 2.73(1 H,dt,J=2.4,5.9Hz), 
3.51(1H,dt,J=8.B,4.4Hz), 4.23(1H,m), 5.01(1H,d,J=9.BHz), 5.04(1H,d,J=10.7Hz), 5.49(1 H,dd,J=10.0,15.1 Hz), 
5.67(1 H,dd,J=8.3,1 5.1 Hz), 5.71 (1 H,dd,J=9.8,1 5.1 Hz), 6.08(1 H,d,J=10.7Hz), 6.34(1 H,dd,J=1 0.7,1 5.1 Hz) 




11107AD 



Example A37 Physico-chemical properties of 111 07AE 

[0189] The physico-chemical properties of 11107AE are shown below. 11107AE was detennlned to be a mixture of 
two tautomers, 1 1 1 07AEa and 1 1 1 07AEb (1 : 1 ) of which structures are shown below. 

1 . Appearance: colorless powder 

2. Molecular weight: 522, RAB-MS m/z 545(M+Na)^ 

3. Molecular formula: C2gH4e03 

4. Solubility: soluble In dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for Iodine and sulfuric acid 

6. infrared absorption spectrum (KBr) cm'^: 3420, 2960, 1735, 1720, 1460, 1375, 1245, 1170 

7. 1H-NMR spectrum (CD3OD, 500 MHz): 5 ppm (integral, multiplicity, coupling constant J (Hz)): 11107AEa: 
0.90(3H,d,J=6.6Hz), 0.91(3H,d,J=7.0Hz), 0.94(3H,t,J=7.3Hz), 1.09(3H,d,J=6.6Hz), 1.20(1H,m). 1.36-1.68(8H,m), 
1.75(3H,s), 2.05(3H,s), 2.47(1H,m), 2.48(1H,dd,J=4.6.14.1Hz), 2.58(1H,dd,J=3.5,14.1Hz), 2.62(1H,m), 2.66(1H, 
dd,J=2.2,8.1Hz), 2.73(1 H,dt,J=2.2,5.9Hz), 3.51(1H,dt,J=8.1,4.8Hz), 3.84(1H,m), 3.88(1H,m), 5.04(1H,d, 
J=10.6Hz), 5.13(1H,dd,J=2.9,9.9Hz), 5.59(1H,dd,J=9.7,15.2Hz), 5.66(1 H,dd,J=8.4,15.1 Hz), 5.71(1H,dd, 
J=9.7,15.2Hz), 6.10(1H,d,J=10.6Hz), 6.33(1H,dd,J=10.6,15.1Hz) 11107AEb: 

0.91(3H,d,J=7.0Hz),0.92(3H,d,J=7.7Hz),0.94(3H,t,J=7.3Hz), 1.09(3H,d,J=6,6Hz), 1.20(1H,m), 1,42-1 .68(8H,m), 
1.76(3H,s), 2.09{3H,s),2.40(1H,dd,J=5.5,13.9Hz), 2.47(1 H,m),2,59(1H,dd,J=3.7,13.9Hz), 2.62(1 H,m),2.66(1H, 
dd,J=2.2,8.1Hz), 2.73(1 H,dt,J=2.2,5.9Hz), 3.51(1H,dt,J=8.1,4.8Hz), 3.87(1H,m), 4.12(1 H,dd,J=3.1,9.7Hz), 5.01 
(1H,d,J=10.6Hz), 5.02(1H,m), 5.47(1 H,dd,J=9.7, 15.2Hz), 5.66(1H,dd,J=8.4,15.1Hz), 5.72(1 H,dd,J=9.7,15.2Hz), 
6.1 0(1 H,d,J=1 0.6Hz), 6.33(1 H,dd,J=1 0.6,1 5.1 Hz) 
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Example A38 Physico-chemical properties of 1 1 1 07AF 

[0190] The physico-chemical properties of 111 07AF are shown below. The structure of 11107AF was determined as 
shown below. 

1 . Appearance: colorless powder 

2. Molecular weight: 496, FAB-IVIS m/z 497(M+H)+ 519(M+Na)+ 

3. Molecular formula: C27H44O8 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. iH-NMR spectrum (CD3OD, 500 MHz): S ppm (integral, multiplicity, coupling constant J (Hz)): 
O.B7(3H,d,J=6.BHz), 0.96(3H,t,J=7.6Hz), 1 .0e(3H,d,J=6.BHz), 1.19(3H,s), 1 .28-1 .44(4H,m), 1 .52-1 .66(4H,m), 
1.74(3H,d,J=1.0Hz), 2.06(3H,s), 2.51-2.60(4H,m), 3.25(1 H,m), 3.37(1 H,dt,J=2.0,4.9Hz), 3.78(1 H,m), 5.04(1 H,d, 
J=11.7Hz), 5.05(1 H,d,J=9.8Hz), 5.56(1H,dd,J=9.8,15.1Hz), 5.70(1H,dd,J=9.8,15.1Hz), 5.78(1H,dd, 
J=B.8,1S.1Hz), 6.09(1 H,d,J=10.7Hz), 6.32(1H,dd,J=10.7,15.1Hz) 
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Example A39 Physico-chemical properties of 1 11 07AG 

[0191] The physico-chemical properties of 11107AG are shown below. The structure of 11107AG was determined 
as shown below. 

1 . Appearance: colorless powder 

2. Molecular weight: 556, FAB-MS m/z 579(M+Na)+, 557(M+H)+, 555(M-H)- 

3. Molecular formula: Cg^H^O^ 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. Ultraviolet absorption spectrum (methanol): tenninal adsoiption 

7. Infrared absorption spectrum (KBr) cm-i: 3270, 2965, 1731 , 1714, 1457, 1384, 1255, 1178 

8. 'H-NMR spectrum (CD3OD, 500 MHz): 6 ppm (integral, multiplicity, coupling constant J (Hz)): 
0.89(3H,d,J=6.4Hz), 0.935 (3H,d,J=6.8Hz) , 0.939(3H,t,J=7.3Hz), 0.97(3H,d,J=6.8Hz), 1.18(3H,s), 1.24(1H,m), 
1.30-1. 70(1 OH,m), 1.64(3H,s), 1. 76(1 H,m), 1.93(1 H,m), 2.06 (3H, s) ,2.13(1 H,m), 2.52 (2H,m) , 2.54(1 H,m), 3.45 
(1H,dd,J=2.9,7.8Hz), 3.56(1 H,m), 3.60(1 H,m), 3.78(1 H,m), 5.04(1 H,d,J=10.7Hz). 5.05(1 H,d,J=9.8Hz), 5.52-5.58 
(2H,m), 5.69(1 H,dd,J=9 .8,15.1 Hz) 




11107AG 



Example A40 Physico-chemical properties of 1 1 1 07AH 

[01 92] The physico-chemical properties of 1 11 07AH are shown below. The structure of 1 1 1 07AH was determined as 
shown below. 

1 . Appearance: coloriess powder 

2. Molecular weight: 494, FAB-MS m/z 495(M+H)+, 517(M+Na)+, 493(M-H)- 
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3. Molecular formula: CgyH^aOg 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble In water 

5. Color reaction: positive for Iodine and sulfuric acid 

6. Ultraviolet absorption spectrum (methanol): temninal adsorption 

7. Infrared absorption spectrum (KBr)cm-'': 3367, 2973, 1733, 1716, 1456, 1374, 1257, 1175 

8. iH-NWIR spectrum {CD3OD, 500 MHz) : 5 ppm (integral, multiplicity, coupling constant J (Hz)): 
0.96(3H,d,J=6.8H2),0.99(3H,d,J=6.8Hz), 1. 00(3H,t,J=7.3Hz),1.18(3H,s), 1.28-1 .42(5H.m),1.60(2H,m),2.06(3H, 
s), 2.08(2H,m), 2.25(1H,m), 2.33(1H,m), 2.53(2H,m), 2.63(2H,m), 3.78(1H,m). 5.02-5.07(2H,m), 5.36(1H,dd, 
J=8.3,15.1Hz), 5.55(1H,dd,J=9.8,25.1Hz), 5.56(1H,d,J=15.1Hz), 5.66(1 H,dd.J=9.8,15.1 Hz), 5.71(1H,dd, 
J=7.3, 1 5.1 Hz), 5.76(1 H,ddd,J=7.3,7.8, 1 5.1 Hz) 




11107AH 



Example A41 Physico-chemical properties of 11107AI 

[0193] The physico-chemical properties of 11107AI are shown below. The structure of 11107AI was determined as 
shown below. 

1 . Appearance: colorless powder 

2. Molecular weight: 508, FAB-MS nVz 531 (M+Na)* 
3 . Molecular fomnula: C29H48O7 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. ^H-NMR spectrum (CD3OD, 500 MHz): 5 ppm (integral, multiplicity, coupling constant J (Hz)): 
0.91(6H,s), 0.94(3H,t,J=7.3H2), 1.09(3H,d,J=6.8H2), 1.19(3H,d,J=6.8H2), 1.21(1H.m), 1.26(3H,s), 1.28-1.38(2H, 
m), 1 .42-1 .S8(4H,m), 1 .60-1 .68(2H,m), 1 .74(3H,s), 2.48(1 H.m), 2.54-2.63(2H,m), 2.6.6(1 H,dd,J=2.4,8.3Hz), 2.73 
(1H,dt,J=2.4,5.9Hz), 3.46-3.54(2H,m), 3.68(1 H,d,J=9.BHz), 4.99(1 H,d,J=10.7Hz), 5.37(1H,dd,J=9.8,15.1Hz), 
5.66(1 H,dd,J=8.3,15.1 Hz), 5.71 (1 H,dd,J=9.8,1 5.1 Hz), 6.08(1 H,d,J=10.7Hz), 6.33(1 H,dd,J=1 0.7,1 5.1 Hz) 
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Example A42 Physico-chemical properties of 1 11 07AJ 

[0194] The physico-chemical properties of 11107AJ were shown below. The structure of 11107AJ was determined 
as shown below. 

1 . Appearance: colorless powder 

2. Molecular weight: 536, FAB-MS m/z 559(M-t-Na)-^ 

3. Molecular fomiula: C3oH480g 

4. Solubility: soluble In dimethylsu If oxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for Iodine and sulfuric acid 

6. Infrared absorption spectrum (KBr) cm-i: 3420, 2960, 1735, 1460, 1375, 1255, 1180 

7. 1H-NMR spectrum (CD3OD, 500 MHz): 5 ppm (integral, multiplicity, coupling constant J (Hz)): 
0.88(3H,d,J=6.8Hz), 1 .01(3H,d,J=6.3Hz), 1.02(3H,d,J=6.8Hz), 1.11(3H,d,J=6.3Hz), 1.19(3H,s), 1.36-1 .42(2H,m), 
1 .54-1 .6a(2H,m), 1 .73(3H,s), 2.00-2.08(5H,m), 2.25(2H,m), 2.53-2.60(3H,m), 3.27(1 H,dd,J=4.9,7.3Hz), 3.70(1H, 
dq,J=4.9,6.3Hz), 3.78(1H,m), 5.04(1 H,d,J=9,8Hz), 5.05(1 H,d,J=9.8Hz), 5.34(1 H,dd,J=8.3,15.1 Hz), 5.41(1 H,dt, 
J=15.1, 7.3Hz), 5.57(1H,dd,J=9.8,15.1Hz), 5.65(1H,dd,J=7.3,15.1Hz), 5.70(1 H,dd,J=9.B,15.1 Hz), 6.07(1H,d, 
J=11.2Hz),6.33(1H,dd,J=11.2,15.1Hz) 



Example A43 Physico-chemical properties of 1 1 1 07AK 

[01 95] The physico-chemical properties of 1 1 1 07AK are shown below. The structure of 1 1 1 07AK was detemiined as 
shown below. 

1 . Appearance: colorless powder 

2. Molecular weight: 464, FAB-MS m/z 487(M-i-Na)+ 

3. Molecular fonnula: C27H440e 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble In water 

5. Color reaction: positive for Iodine and sulfuric acid 

6. Infrared absorption spectrum (KBr) cm-^: 3300, 2960. 1725, 1715, 1455, 1370, 1255, 1020 

7. iH-NMR spectrum (CD3OD, 500 MHz): 5 ppm (integral, multiplicity, coupling constant J (Hz)): 
0.89(3H,d,J=6.8Hz), 0.90(3H,d,J=6.8Hz), 0.94(3H,t,J=7.6Hz), 1 .08{3H,d,J=6.8Hz), 1.10-1 .74(1 1 H,m), 1 .75(3H,s), 
2.32(1H,dd,J=6.8,13.7Hz), 2.48(1H,m), 2.56(1H,m), 2.63(1 H,dd,J=4.1,13.7Hz), 2.66(1 H,dd,J=2.4,8.3Hz), 2.73 
(1H,dt,J=2.4,6.3Hz), 3.51(1H,m), 3.89(1H,m), 3.98(1 H,dt,J=3.9,9.8Hz), 4.95(1 H,d,J=10.7Hz), 5.32(1H,dd, 
J=9.5,15.1Hz), 5.43(1H,dd,J=9.3,15.1Hz), 5.66(1 H,dd,J=8.3,14.9Hz), 6.08(1 H,d,J=1 1 .OHz), 6.32(1H,dd, 
J=1 1.0, 14.9Hz) 
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Example A44 Physico-chemical properties of 11107AL 

[01 96] The physico-chemical properties of 1 1 1 07AL are shown below. The structure of 1 1 1 07AL was detennlned as 
shown below. 

1 . Appearance: colorless powder 

2. Molecular weight: 532, FAB-IVIS m/z 555(IWI+Na)+, 531 (M-H)" 

3. Molecular formula: C30H44O8 

4. Solubility: soluble In dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. Infrared absorption spectrum: 3497, 2973, 1733, 1715, 1457, 1373, 1242, 1173 

8. iH-NMR spectrum (CD3OD, 400 MHz): 8 ppm (integral, multiplicity, coupling constant J (Hz)): 
0.81(3H,d,J=7.2H2), 1.00(3H,t,J=7.3Hz), 1.05(3H,d,J=7.0Hz), 1.07(3H,d,J=7.3Hz), 1 .25(3H,s), 1 .39-1 .43(1 H,m), 
1 .63-1 .68(1 H,m), 1 .71 (3H,d,J=1 .1 Hz), 2.07(3H,s), 2.28-2.32(1 H,m),2.42-2.52(2H,m), 2.53-2.65(4H,m), 2.72-2.76 
(2H,m),4.50-4.53(1H,m), 4.95(1 H,d,J=10.6Hz), 4.99(1 H,d,J=9.5Hz), S.29(1H,dd,J=9.9,15.0Hz), 5.S2(1H,dd, 
J=9.5,15.0Hz), 5.58(1 H,dd,J=1.8,15.4Hz), 5.63(1H,dd,J=8.4,15.0Hz), 5.67(1H,dd,J=2.9,15.4H2), 6.03(1H,d, 
J=11 .GHz), 6.31 (1 H,dd,J=1 1 .0,1 5.0Hz) 



Example A45 Physico-chemical properties of 1 1 1 07AM 

[01 97] The physico-chemical properties of 1 1 1 07AM are shown below. The structure of 1 1 1 07AM was determined 
as shown below. 

1 . Appearamce: colorless powder 

2. Molecular weight: 534, FAB-MS m/z 557(M+Na)+, 533(M-H)- 

3. Molecular formula: C3oH4e08 

4. Solubility: soluble In dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for Iodine and sulfuric acid 

6. Infrared absorption spectrum: 3461, 2965, 1733, 1716, 1457, 1374, 1242, 1174 




11107AL 
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7. iH-NMR spectrum (CD3OD, 400 MHz) : 5 ppm (integral, multiplicity, coupling constant J (Hz)); 
0.87(3H.d,J=7.0Hz), 0.89(3H,d,J=7.0H2). 0.94(3H,t,J=7.3Hz), 1.08(3H,d,J=6.6Hz), 1.17-1.21(1H,m), 1.42-1.55 
(6H,m), 1.61-1.67(2H,m), 1 ,76(3H,d,J=1.1Hz), 2.00(3H,s), 2.19(1H,dd,J=9.2,12.8Hz), 2.45-2.50(1H,m), 2.54(1H, 
d.J=4.8Hz),2.56-2.61{1H,m),2.65(1H,dd,J=2.2,8.0Hz),2.70(1H,dd,J=4.0,12.8Hz),2.72(1H,dt,J=2.2,5.9Hz),2.82 
(1H,d,J=4.8Hz), 3.51(1H,dt,J=8.4,4.4Hz), 4.06-4.12(1 H.m), 4.99(1 H,d,J=10.6Hz), 5.36(1 H,d,J=9.5Hz), 6.62-5.69 
(3H,m), 6.10(1 H,d,J=11.0Hz), 6.33(1 H,dd,J=11.0,15.0Hz) 




11107AM 



Example A46 Physico-chemical properties of 11107AN 

[0198] The physico-chemical properties of 11107AN are shown below. The structure of 11107AN was determined as 
shown below. 

1 . Appearance: colorless powder 

2. Molecular weight: 532, FAB-MS m/z 531 (M-H)- 

3. Molecular formula: C3oH440g 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. IH-NMR spectrum (CO3OD, 400MHz): S ppm (Integral, multiplicity, coupling constant J (Hz)): 
0.84(3H,d,J=7.0Hz), O.B9(3H,d,J=7.0Hz), 0.93(3H,t,J=7.3Hz), 1.08(3H,d,J=7.0Hz), 1.16-1.1 8(1 H,m), 1.42-1.51 
(3H,m), 1.60-1. 65(1 H,m), 1.73(3H,d,J=0.7Hz), 2.02(3H,s), 2.45-2.53(3H,m), 2.62(1 H,d,J=5.5Hz), 2.65(1H,dd, 
J=2.2,8.1 Hz), 2.71 (1 H,dt,J=2.2,5.8Hz), 2.72(1 H,dd,J=5 5, 1 3 2Hz), 2.96(1 H,d,J=5.5Hz), 3.51 (1 H,cft,J=8.4,4.4Hz), 
4.47(1H,m), 4.97(1 H,d,J=1 0.6Hz), 5.39(1 H,dd,J=8.4,1 5.0Hz), 5.43(1 H,d,J=9.9Hz), 5.47(1H,dd,J=9.1,15.0Hz), 
5.64(1H,dd,J=8.8,14.7Hz),5.78{1H,dd,J=1.8,15.4Hz),5.86(1H,dd,J=3.2,15.4Hz),6.06(1H,d,J=10.6Hz),6.31(1H, 
dd,J=1 0.6,1 4.7Hz) 




1U07AN 



Example A47 Physico-chemical properties of 11 1 07AP 

[01 99] The physico-chemical properties of 1 1 1 07AP are shown below. The structure of 1 1 1 07AP was determined as 
shown below. 
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1 . Appearance: colorless powder 

2. Molecular weight: 576, FAB-MS m/z 575(M-H)- 

3. Molecular formula: C32H48O9 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive tor iodine and sulfuric acid 

6. ^H-NMR spectrum (CD3OD, 400MHz): 5 ppm {integral, multiplicity, coupling constant J (Hz)): 
0.a3(3H,d,J=7.0Hz), 0.89{3H.d,J=7.0Hz), 0.93(3H,t,J=7.3Hz), 1.08(3H,d,J=7.0Hz), 1.16-1.21(1H,m), 1.42-1.51 
(3H,m), 1.60-1. 63(1 H,m), 1.61 (3H,s), 1.74(3H,d,J=1.1Hz), 2.06(3H,8), 2.10(3H,s), 2.45-2.52(2H,m), 2,S8(2H.m), 
2.65(1 H,dd,J=2.2,8.1 Hz), 2.72(1 H.dt,J=2.2,5.9Hz), 3.51(1H,dt,J=8.4,4.4Hz), 4.47-4.52(1 H,m), 4.97(1 H,d, 
J=10.6Hz), 4.98(1 H,d,J=9.SHz), 5.37(1H,dd,J=10.0,15.4H2), 5.45(1 H,dd,J=2.6,15.8Hz), 5.57(1H,dd, 
J=9.5,15.4Hz), 5.58(1 H,dd,J=2.2,1 5.8Hz), 5.64(1H,dd,J=8.4,15.0Hz), 6.04(1 H.d,J=10.2Hz), 6.31(1H,dd, 
J=10.2,15.0Hz) 




11107AP 



Example A48 Physico-chemical properties of 1 1 1 07AQ 

[0200] The physico-chemical properties of 11107AQ are shown below. The structure of 11107AQ was detemilned 
as shown below. 

1 . Appearance: colorless powder 

2. Molecular weight: 578, FAB-MS m/z 577(M-H)- 

3 . Molecular formula: C32H5oOg 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. Infrared absorption spectrum: 3461, 2968, 1733, 1716, 1457, 1373, 1230, 1175 

7. 1H-NMR spectrum (CD3OD, 400MHz): 5 ppm (integral, multiplicity, coupling constant J (Hz)): 
0.89 (3H, d, J=6.6Hz), 0.90 (3H, d, J=7.0Hz), 0.94 (3H, t, J=7.3Hz), 1 .08(3H,d,J=7.0Hz), 1.17-1. 22(1 H,m), 
1.42-1.52(5H,m), 1.55(3H,s), 1.56-1 .66(3H,m), 1.75(3H,d,J=1.1Hz), 2.04(3H,s), 2.05(3H,s), 2.45-2.50(1 H,m), 
2.49(2H,d.J=3.7Hz), 2.57-2.64(1 H,m), 2.65(1 H,dd,J=2.2,8.0Hz), 2.72(1 H,dt,J=2.2.5.9Hz), 3.51(1H,dt, 
J=8.4,4.6Hz), 3.78-3.81 (1H,m), 5.05(1 H,d,J=10.6Hz), 5.13(1 H,d,J=9.5Hz), 5.62(1H,dd,J=9.5,15.0Hz), 5.68(1H, 
dd,J=6.9,1 5.0Hz), 5.74(1 H,dd,J=9.5,1 5.0Hz). 6.10(1H,d,J=11.0Hz), 6.32(1 H,dd,J=11. 0,15.0Hz) 
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1U07AQ 

Example A49 Physico-chemical properties of 111 07AR 

[0201 ] The physico-chemical properties of 1 1 1 07AR are shown below. The structure of 1 1 1 07AR was determined as 



1 . Appearance: colorless powder 

2. Molecular weight: 394, ESI-MS m/z 811(2M-i-Na)+ 

3 . Molecular fonnula: C22H340g 

4. Solubility: soluble In dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. ^H-NMR spectrum (CD3OD, 400MHz): 8 ppm (integral, multiplicity, coupling constant J (Hz)): 
0.87(3H,d,J=7.0Hz), 0.97{3H.d,J=7.0Hz), 1 ,24{3H,d,J=6.6Hz), 1 .29-1 .36(2H,m), 1.59-1. 61 (2H,m), 1.75(3H,d, 
J=1. 1Hz), 1.89-1.93(1 H,m), 2.00(3H,s), 2.43(1 H,dd,J=5.5,14.2Hz), 2.51-2.5B(2H,m), 3.75-3.81(1H,m), 4.27-4.33 
(1H,m), 4.91 (1H,dd,J=8.8, 10.3Hz), 5.01(1H,d,J=10.6Hz), 5.42(1 H,dd,J=8.8,15.0Hz), 5.50(1 H,dd,J=9.2, 15.0Hz), 
5.77(1H,dd,J=6.2.15.QHz), 6.11(1H,d,J=11.0Hz), 6.45(1H,ddd,J=1.1,11.0,15.0Hz) 




11107AR 



Example A50 Purification of 1 1 1 07AO, AS, AT AU and BC 

[0202] The crude active fraction B (970 mg) was dissolved in 20 ml of a mix solution consisting of tetrahydrofuran- 
50% aqueous acetonitrile (1 :2; v/v), and subjected to ODS column chromatography (ODS-AM 120-SSO, manufactured 
by YMC Co., 750 g). The column was eluted with a mix solution (5 L) consisting of acetonitrile and water (45:55; v/v), 
crude active fraction B4 containing 1 1 1 07AS, 111 07AT, 1 1 1 07AU and 1 1 1 07BC which was eluted from 825 ml to 1 650 
ml and crude active fraction 85 containing 11107AO which was eluted from 2400 ml to 2565 ml were collected, and 
the respective fractions were concentrated to dryness under reduced pressure, to give 54 mg of crude active fraction 
84 and 25 mg of crude active fraction 85. 

[0203] The resulting active fraction 84 (34.7 mg) was subjected to preparative high perfonnance liquid chromatog- 
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raphy (HPLC) under the following preparative HPLC condition (D1 ). A fraction containing 1 1 1 07AT, a fraction containing 
111 07AS and a fraction containing 111 07 AU and 11107BC were collected, and the solvent was removed. The fraction 
containing 11107ATwas further subjected to the preparative high performance liquid chromatography (HPLC) under 
the following preparative HPLC conditions (D2) to give a 11107AT solution. Then, the solvent was removed to give 

s 111 07AT (2.8 mg). Similarly, the fraction containing 1 1 1 07AS was also subjected to preparative high perfonnance liquid 
chromatography (HPLC) under the following preparative HPLC condition (D2) to give 11107AS (1 .8 mg). The fraction 
containing 11107 AU and 11107BC was subjected to preparative high perfonnance liquid chromatography (HPLC) 
under the following preparative HPLC condition (D3) to give a 11107AU solution and a 11107BC solution. Then, the 
each solvent was removed to give 111 07AU (1.1 mg) and 11107BC (0.5 mg). Further, the resulting crude active fraction 

10 B5 (24 mg) was subjected to preparative high perfonnance liquid chromatography (HPLC) under the following prepar- 
ative HPLC condition (D4) to give a 11107AO solution. Then, the solvent was removed to give 11107AO (0.9 mg). 

Preparative HPLC condition (D1) 

'5 [0204] Column : YMC J'sphere ODS-M80 JM-343, (|i20 mm x 250 mm (manufactured by YMC Co.) 

Temperature: 40°C 
Flow rate: 5 ml/min. 
Detection: 200 nm 

Eluent: acetonitrile/water (3:7, v/v) isocratic 

20 

Preparative HPLC condition (D2) 

[0205] Column: CAPCELL PAK C18 SG120, i|>20 mm X 250 mm (manufactured by SHISEIDO Co.) 
Temperature: 40''C 
2s Flow rate: 5 ml/rnln. 

Detection: 240 nm 

Eluent: methanolArater (5:5, vAr) isocratic 
Preparative HPLC condition (D3) 

30 

[0206] Column: CAPCELL PAK CI 8 SG120, (|)20 mm x 250 mm (manufactured by SHISEIDO Co.) 
Temperature: 40°C 
Flow rate: 5 mlAnin. 
Detection: 200 nm 
3s Eluent: methanol/water (5:5, vN) Isocratic 

Preparative HPLC condition (D4) 

[0207] Column: CAPCELL PAK C18 SG120, (|>20 mm x 250 mm (manufactured by SHISEIDO Co.) 
<o Temperature: 40°C 

Flow rate: 5 mlAnin. 
Detection: 200 nm 

Eluent: methanol/water (6:4, vN) isocratic 
[0208] The retention time of the above-mentioned compounds when analysis was carried out under the following 

45 analytic HPLC conditions are shown below. 

Analytic HPLC condition (d1) 

[0209] Column: YMC J'sphere ODS-M80 JM-307, iH-O mm x 75 mm (manufactured by YMC Co.) 
so Temperature: 40°C 

Flow rate: 1 ml/min. 
Detection: 240 nm 

Eluent: acetonitrlle/Water (3:7, v/v) isocratic 
[0210] Retention time: 

55 

11107AT:6.9 min. 
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Analytic HPLC condition (d2) 

[0211] Column: CAPCELL PAK C18 SG120, i|»4.6 mm x 250 mm (manufactured by SHISEIDO Co.) 

Temperature: 40°C 
5 Flow rate: 1 ml/min. 

Detection: 240 nm 

Eluent: methanol/water (5:5, v/v) isocratic 
[0212] Retention time: 

10 11107AS:19.4min. 

11107AU: 34.3 min. 

Analytic MPLC condition (d3) 

15 [0213] Column: CAPCELL PAK C18 SG120, ^.6 mm X 250 mm (manufactured by SHISEIDO Co.) 

Temperature: 40°C 
Flow rate: 1 ml/min. 
Detection: 200 nm 

Eluent: methanolAvater (5:5, vN) Isocratic 
20 [0214] Retention time: 

11107BC: 31.0 min. 

Analytic HPLC condition (d4) 

25 

[0215] Column: CAPCELL PAK C18 SG120, ^.8 mm x 250 mm (manufactured by SHISEIDO Co.) 

Temperature: 40°C 

Row rate: 1 ml/min. 

Detection: 240 nm 
30 Eluent: acetonitriie/water (4:6, v/v) isocratic 

[0216] Retention time: 

11107AO: 11.6 min. 

35 Example A51 Physico-chemical properties of 11 107 AO 

[0217] The physico-chemical properties of 11107AO are shown below. The structure of 11107AO was determined 
as shown below. 

40 1 . Appearance: colorless powder 

2. IVIolecuiar weight: 492. FAB-MS m/z 515(M+Na)+ 
3 . Molecular fonnuia: C28H44O7 

4. Solubility: soluble in dimethylsuifoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

« 6. Infrared absorption spectrum (KBr) cm-^: 3407, 2965, 1731, 1716, 1456, 1384, 1249, 1178 

7. 1H-NMR spectrum (CD3OD, 500 MHz): 6 ppm (integral, multiplicity, coupling constant J (Hz)): 
0.907(3H,d,J=6.8Hz), 0.912(3H,d,J=6.8Hz), 0.94(3H,t,J=7.6Hz), 1 .09(3H,d,J=6.8Hz), 1.21(1H,m), 1.44-1.55(5H, 
m), 1.61-1.72(2H,m), 1.76(3H,d,J=1.0Hz), 1.86(1H,m), 2.31 (1 H,dd,J=7.3,13.7Hz), 2.48(1H,m), 2.53(1H,d, 
J=5.9Hz), 2,60(1 H,ddq,J=9.3,10.7,6.8Hz), 2.64(1 H,dd,J=3.4,13.7Hz), 2.56(1 H,dd,J=2.4,8.3Hz), 2.73(1 H,dt, 

SO J=2.4,5.9Hz), 3.02(1 H,d,J=5.9Hz), 3.52(1 H,dt,J=8.8,4.9Hz), 3.97(1 H,m), 4.20(1 H,d,J=9.3Hz), 5.00(1 H,d, 

J=10.7Hz), 5.49(1H,dd,J=9.3,15.1Hz), 5.62(1H,dd,J=9.3,15.1Hz), 5.67(1H,dd,J=8.3,15.1Hz), 6.10(1H,d, 
J=1 0.7Hz), 6.33(1 H,dd,J=1 0.7,1 5.1 Hz) 
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Example A52 Physico-chemical properties of 1 1 1 07AS 

[021 8] The physico-chemical properties of 1 11 07AS are shown below. The structure of 1 11 07AS was determined as 
shown below. 

1 . Appearance: colorless powder 

2. Molecular weight: 552, FAB-MS m/z 553(M+H)+, 575(M+Na)+ 

3. Molecular formula: C30H4SO9 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction; positive for iodine and sulfuric acid 

6. Infrared absorption spectrum (KBr) cm-^: 3403, 2968, 1732, 1715, 1457, 1373, 1256, 1177 

7. ■'H-NMR spectrum (CD3OD, 500 MHz): 5 ppm (integral, multiplicity, coupling constant J (Hz)): 
0.88(3H,d,J=6.8Hz), 1 .00(3H,d,J=7.3Hz), 1 .05{3H,d, J=6.8Hz), 1 .1 9(3H,s), 1 .25(3H,d,J=6.4Hz), 1 .34-1 ,44(3H,m), 
1.54-1.68(2H,m), 1.72(1H,m), 1,75(3H.d,J=1,0Hz), 2.06{3H,s), 2.14(1H,ddq,J=2.9,5.4.7.3Hz), 2.53(2H,m), 2.56 
(2H,m), 3.42(1 H,dd,J=2.9,4.4Hz), 3.53(1H,m), 3.65(1 H,dq,J=4.4,6.4Hz), 3.72(1 H,dd,J=5,4,8.3Hz), 3.78(1H,m), 
5.05(1 H,d,J=9.8Hz), 5.06(1 H,d,J=10.7Hz), 5.57(1H,dd,J=9.8,15.1Hz), 5.61(1H,dd,J=8.3,15.1Hz), 5.70(1H,dd, 
J=9.8,15.1Hz), 6.1 0(1 H,d,J=1 0.7Hz), 6.33(1H,dd,J=10.7,15.1Hz) 



Example A53 Physico-chemical properties of 11 1 07AT 

[0219] The physico-chemical properties of 11107AT are shown below. The structure of 11107AT was detemiined as 
shown below. Further, the present compound is the stereoisomer of 5-position methyl group of a furan ring of 1 1 1 07AS. 

1 . Appearance: colorless powder 

2. Molecular weight: 552, FAB-MS m/z 553(M+H)+, 575{M+Na)+ 

3. Molecular fomiula: C30H48O9 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. Infrared absorption spectrum (KBr) cm-^: 3353, 2967, 1732, 1715, 1456, 1373, 1256, 1177 
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7. ^H-NMR spectrum {CD3OD, 500 MHz): 8 ppm (integral, multiplicity, coupling constant J (Hz)): 
0.87(3H,d,J=6.4H2),0.96(3H,d,J=7.3Hz), 1. 05(3H,cl,J=6.8Hz), 1.1 6(3H,d,J=6.4Hz), 1.1 9(3H,s), 1.34-1 .44(3H,m), 
1 .54-1 .67(2H,m), 1 .73(1 H,m), 1 .74(3H,s),2.06(3H,s), 2.29(1 H.m), 2.52(2H,m), 2.56(2H,m), 3.49(1 H,m), 3.75-3.81 
(2H,nn), 3.86(1 H,dd,J=4.9,9.3Hz), 4.15(1 H,dq,J=3.9,6.3Hz), 5.047(1 H,d,J=9.8Hz), 5.052(1H,d,J=10.7Hz), 5.57 
(1H,dd,J=9.8,15.1Hz), 5.61(1H,dd,J=8.3,15.1Hz), 5.70(1H,dd,J=9.8,15.1Hz), 6.10(1H,d,J=10.7Hz), 6.33(1H,dd, 
J=1 0.7,15.1 Hz) 



Example A54 Physico-chemical properties of 1 1 1 07AU 

[0220] The physico-chemical properties of 1 1 1 07AU are shown below. The structure of 1 11 07AU was determined as 
shown below. 

1 . Appearance: colorless powder 

2. Molecular weight: 552, FAB-MS m/z 553(M+H)+, 575(M+Na)+ 
3 . Molecular fomfiula: C^H^Og 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble In water 

5. Color reaction: positive for iodine and sulfuric acid 

6. Infrared absorption spectrum (KBr) cm-^: 3402, 2968, 1733, 1717, 1457, 1373, 1256, 1178 

7. ^H-NMR spectrum (CD3OD, 500 MHz): 8 ppm (integral, multiplicity, coupling constant J (Hz)): 
0.88(3H,d,J=6.8Hz), 0.97(3H,t,J=7.3Hz), 1 .06(3H,d,J=6.8Hz), 1 .1 2(3H,s), 1 .19(3H,s), 1 ,28-1 .42(2H,m), 1 .42-1 .56 
(2H,m), 1.56-1,65 (3H,m) , 1.70(1H,m), 1,74(3H,s), 2,06(3H,s), 2.47(1H,m), 2.53(2H,m), 2,57(1 H,tq,9.8,6.8Hz), 
3.57(1 H,dd,J=3.9,9.8Hz), 3.62(1 H,ddd,J=4.4,6.8,8.6Hz), 3.70(1 H,d,J=6.8Hz), 3.78(1 H,m), 5.05(2H,d,J=9.8Hz), 
5.57(1H,dd,J=9.8,15.1Hz),5.70(1H,dd,J=9.8,15.1Hz),5.73(1H,dd,J=7.8,15.1Hz),6.08(1H.d,J=10.7Hz),6.28(1H, 
dd,J=10.7,15.1Hz) 



Example ASS Physico-chemical properties of 1 1 1 07BC 

[0221 ] The physico-chemical properties of 1 1 1 07BC are shown below. The structure of 1 1 1 07BC was determined as 
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shown below. 

1 . Appearance: coloriess powder 

2. Molecular weight: 496, FAB-MS m/z 519(M+Na)+, 495(M-H)- 
5 3. Molecular formula: C27H44O3 

4. Solubility: soluble In dln^ethylsulfoxide, pyridine, methanol and acetone, and slightly soluble In water 

5. Color reaction: positive for iodine and sulfuric acid 

6. Infrared absorption spectrum (KBr) cm'^: 3361 , 2965, 1723, 1458, 1383, 1249, 1174 

7. iH-NMR spectrum (CD3OD, 500 MHz): S ppm (integral, multiplicity, coupling constant J (Hz)): 

10 0.97(3H,d,J=6.8Hz), 0.98(3H,t,J=7.3Hz), 1 .01 (3H,d,J=6.8Hz), 1 .18(3H,s), 1 .20{3H,s), 1 .24-1 .44(3H,m), 1 .52-1 .66 

(3H,m), 2.06(3H,s). 2.08(2H,m), 2.26(1H,m), 2.34(1H,m), 2.53(2H,m), 3.18(1H.dd.J=2.2.10.8Hz), 3.78(1H,m), 
5.04(1 H,d,J=9.8Hz), 5.05(1H,m), 5.37(1 H,dd,J=8.3,15.1 Hz), 5.54-5.6B(3H,m), 5.66(1 H,dd,J=9.8,15.2Hz), 5.74 
(1H,dd,J=7.3,15.1Hz) 

15 



so 



25 




11107BC 

30 Example A56 Purification of 1 1 1 07AV, AW, AX, AY, A2, BA. BB, BD, BE, BF and BG 

[0222] The crude active fraction B (1 .47 g) was dissolved in a mix solution (20 ml) consisting of tetrahydrof uran-50% 
aqueous acetonitrlle (1:2; v/v), and subjected to an ODS column chromatography (ODS-AM 120-850, manufactured 
by YMC CO., 750 g). The column was eluted with a mix solution (5 L) consisting of acetonitrlle and water (45:55; v/v). 
35 The crude active fraction 86 containing 11107AV, 11107AW, 11107AX, 11107AY, 11107AZ, 11107BA, 11107BB, 
1 1 1 07BD, 1 1 1 07BE, 1 1 1 07BF and 1 1 1 07BG which was eluted from 1 1 40 ml to 1 650 ml was collected, and concentrated 
to dryness under reduced pressure to give 87 mg of the crude active fraction B6. 

[0223] The resulting crude active frBctlon B6 (81 .7 mg) was subjected to the preparative high performance liquid 
chromatography (HPLC) underthe following preparative HPLC condition (El), a fraction containing 11 107BB, a fraction 

40 containing 11107BA,afractloncontainlng11107AW, 11107AX, 11107AY, 11107BG and 11107BE, a fraction containing 
1 1 1 07AV, a fraction containing 1 1 1 07BD and 1 1 1 07BF, and a fraction containing 1 11 07AZ were collected separately, 
and the solvent was removed. The fraction containing 1 1 1 07BB was subjected to repeated use of a high perfomnance 
liquid chromatography (hHPLC) underthe following preparative HPLC conditions (E2) and (E3) in turn, to give 11107BB 
(0,1 mg). The fraction containing 111 07BA was subjected further to preparative high perfonnance liquid chromatogra- 

45 phy (HPLC), under the following preparative HPLC conditions (E3) to give 11107BA (0.3 mg). The fraction containing 
11107AW, 11107AX, 11107AY, 11107BG and 11107BE was subjected further to preparative high performance liquid 
chromatography (HPLC), underthe following preparative HPLC condition (E4), and a 11107AW solution, a fraction 
containing 1 1 1 07AX, a fraction containing 1 1 1 07 AY, a fraction containing 1 1 1 07BG and a fraction containing 1 1 1 07BE 
were collected separately As for 11107AW, 11107AW (0.6 mg) was given by removal of the solvent. After removing 

so the solvent of the fraction containing 1 1 1 07AY, it was subjected further to preparative high perfonnance liquid chroma- 
tography (HPLC) under the following preparative HPLC condition (E2) to give 111 07AY (0.2 mg). With respect to the 
fraction containing 111 07AX, after removing the solvent, it was subjected further to preparative high performance liquid 
chromatography (HPLC) under the following preparative HPLC condition (E2) to give 11107AX (0.5 mg). Also, with 
respect to the fraction containing 11107BG, after removing the solvent, it was subjected further to preparative high 

55 perfonnance liquid chromatography (HPLC) underthe following preparative HPLC condition (E2) to give 1 1 1 07BG (0.2 
mg). After removing the solvent of the fraction containing 1 1 1 07BE, it was subjected further to repeated use of a pre- 
parative high perfonnance liquid chromatography (HPLC) underthe following preparative HPLC conditions (E5), (E4) 
and (E6) in turn, to give 11107BE (0.2 mg). The fraction containing 11107AV was subjected to preparative high per- 



83 



EP1380 579A1 



formance liquid chromatography (HPLC) under the followirig preparative HPLC condition (E7) to give 11107A\/ (0.5 
mg). The fraction containing 11107BD and 11107BF was subjected further to preparative high performance liquid chro- 
matography (HPLC) under the following preparative HPLC condition (E8) to give a fraction containing 111 07BD and a 
fraction containing 11107BF. The fraction containing 11107BD was subjected further to preparative high performance 
5 liquid chromatography (HPLC) under the following preparative HPLC condition (E7) to give 11107BD (0.1 mg), and the 
fraction containing 1 1 1 07BF was also subjected further to preparative high performance liquid chromatography (HPLC) 
under the following preparative HPLC condition (E7) to give 11107BF (0.1 mg). The fraction containing 11107AZ was 
subjected to preparative high performance liquid chromatography (HPLC) under the following preparative HPLC cor)- 
dltlon (E8) to give a 11107AZ solution, and then the solvent was removed to give 11107AZ (0.1 mg). 

10 

Preparative HPLC condition (E1) 

[0224] Column: YMC J'sphere ODS-MBO JM-343, ^20 mm x 250 mm (manufactured by YMC Co.) 

Temperature: 40°C 
IS Flow rate: 5 ml/min. 

Detection: 200 nm 

Eluent: acetonltrile/water (3:7, v/v) Isocratic 
Preparative HPLC condition (E2) 

20 

[0225] Column: CAPCELL PAK CIS SG120, i|i20 mm X 250 mm (manufactured by SHISEIDO Co.) 
Temperature: 40°C 
Flow rate: 5 miAnin. 
Detection: 240 nm 
2s Eluent: acetonitlrle/water (4:6, v/v) isocratic 

Preparative HPLC condition (E3) 

[0226] Column: CAPCELL PAK C18 SG120, «|»20 mm X 250 mm (manufactured by SHISEIDO Co.) 
30 Temperature: 40''C 

Flow rate: 5 ml/min. 
Detection: 240 nm 

Eluent: methanol/water (5:5, v/v) isocratic 

35 Preparative HPLC condition (E4) 

[0227] Column: YMC-Pack Ph SH-443-5, ^20 mm X 250 mm (manufactured by YIWIC Co.) 
Temperature; 40''C 
Flow rate: 5 ml/min. 
40 Detection: 200 nm 

Eluent: methanoi/water (5:5, v/v) isocratic 

Preparative HPLC condition (E5) 

45 [0228] Column: CAPCELL PAK C18 SG120, «|)20 mm X 250 mm (manufactured by SHISEIDO Co.) 

Temperature: 40''C 
Flow rate; 5 ml/mln. 
Detection: 200 nm 

Eluent: acetonltrile/water (4:6, v/v) isocratic 

50 

Preparative HPLC condition (E6) 

[0229] Column: CAPCELL PAK CIS SG120, ^20 mm X 250 mm (manufactured by SHISEIDO Co.) 
Temperature: 40''C 
S5 Flow rate: 5 ml/mln. 

Detection: 200 nm 

Eluent: methanol/water (5:5, v/v) Isocratic 
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Preparative HPLC condition (E7) 

[0230] Column: YMC-Pack Ph SH-443-5, (^20 mm x 250 mm (manufadured by YMC Co.) 

Temperature: 40°C 
s Flow rate: 5 ml/min. 

Detection: 240 nm 

Eluent: methanol/water (5:5, v/v) isocratic 
Preparative HPLC condition (E8) 

10 

[0231] Column: CAPCELL PAK C18 SG120, i|i20 mm X 250 mm (manufactured by SHISEIDO Co.) 

Temperature: 40°C 

Flow rate: 5 ml/min. 

Detection: 240 nm 
'5 Eluent: methanol/water (6:4, v/v) isocratic 

[0232] The retention time of the above-mentioned compounds when analysis was earned out under the following 
analytic HPLC conditions are shown below. 

Analytic HPLC condition (e1) 

20 

[0233] Column: CAPCELL PAK C18 SG120, (|i4.6 mm x 250 mm (manufactured by SHISEIDO Co.) 

Temperature: 40»C 

Flow rate: 1 ml/min. 

Detection: 240 nm 
25 Eluent: acetonitirleAvater (4:6, vA^) Isocratic 

[0234] Retention time: 

11107AV:7.9 min. 
11107AW:6.8 min. 
30 11107AX:7.2min. 

11107AZ:9.8 min. 
11107BB: 6.1 min. 
11107BG: 7.1 min. 

35 Analytic HPLC condition (e2) 

[0235] Column: CAPCELL PAK C18 SG120, ^.6 mm X 250 mm (manufactured by SHISEIDO Co.) 

Temperature: 40''C 

Flow rate: 1 ml/min. 
40 Detection: 240 nm 

Eluent: methanol/Water (5:5, v/V) isocratic 
[0236] Retention time: 

11107BA: 22.0 min. 

45 

Analytic HPLC condition (eS) 

[0237] Column: CAPCELL PAK CI 8 SG120, (H.6 mm x 250 mm (manufactured by SHISEIDO Co.) 
Temperature: 40°C 
so Flow rate: 1 ml/min. 

Detection: 200 nm 

Eluent: methanol/water (5:5, v/v) isocratic 
[0238] Retention time: 

55 11107BE: 23.0 min. 
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Analytic HPLC condition (e4) 



[0239] Column: CAPCELL PAK C18 SG120, (|)4.6 mm x 250 mm (manufactured by SHISEIDO Co.) 



5 



Temperature: 40°C 
Flow rate: 1 ml/mln. 
Detection: 240 nm 



Eluent: methanolAvater (6:4, v/v) isocratic 
[0240] Retention time: 



10 



11107BD: 10.4 min. 



11107BF: 9.1 min. 
Analytic HPLC condition (e5) 

15 [0241] Column: YMC Pack Ph A-402, (|)4.6 mm x 160 mm (manufactured by YMC Co.) 

Temperature: 40''C 
Flow rate: 1 ml/min. 
Detection: 240 nm 

Eluent: methanolAvater (5:5, v/v) Isocratic 
20 [0242] Retention time: 

11107AY:9.4 min. 

Example A57 Physico-chemical properties of 111 07AV 

25 

[0243] The physico-chemical properties of 1 1 1 07AV are shown below. The structure of 1 1 1 07AV was determined as 
shown below. 

1 . Appearance: colorless powder 
30 2. Molecular weight: 550, FAB-IMS m/z 573(M+Na)+ 

3. Molecular fomnula: C3olH4eOg 

4. Solubility: soluble in dimethylsuifoxide, pyridine, methanol and acetone, and slightly soluble In water 

5. Color reaction: positive for iodine and sulfuric acid 

6. Infrared absorption spectrum (KBr)cm-'': 3421, 2972, 1733, 1716, 1457, 1373, 1254, 1175 
35 7. 1H-NMR spectrum (CD3OO, 600 MHz): 6 ppm (Integral, multiplicity, coupling constant J (Hz)): 

0.92(3H,d,J=6.7Hz), 1 .05{3H,t,J=7.2Hz), 1 .1 7(3H,d,J=7.2Hz), 1,23(3H,s), 1 .35-1 .45(5H,m), 1 .55-1 .72(2H,m), 
1.68(1H,dd,J=6.5,14.2Hz),1.82(3H,d,J=1.1Hz),1.93(1H,dd,J=5.2.14.2H2),2.10(3H,s), 2.37(1 H.dq,J=8.3,7.2H2), 
2,56(2H,m), 2.58-2.64(3H,m), 2.80(1 H,dd,J=2.2,8.3Hz), 2.96(1 H,dt,J=2.2,5.2Hz), 3.83(1H,m), 5.09(1H,d, 
J=9.7H2), 5.10(1H,d,J=10.8Hz), 5.61(1H,dd,J=9.9,15.3H2), 5.75(1H,dd,J=9.7,15.3Hz), 5.91(1H,d,J=15.3Hz), 
40 6.18(1H,d,J=11.0Hz), 6.57(1H,dd,J=11.0,15.3Hz) 
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Example A58 Physico-chemical properties of 1 1 1 07AW 

[0244] The physico-chemical properties of 1 11 07AW are shown below. The structure of 1 1 1 07AW was determined 

as shown below. 

1 . Appearance: colorless powder 

2. Molecular weight: 552, FAB-MS nfi/z 575(M+Na)+ 

3. Molecular formula: Cgol-l480g 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble In water 

5. Color reaction: positive for iodine and sulfuric acid 

6. ^IH-NMR spectrum (CD3OD, 500 MHz) : S ppm (integral, multiplicity, coupling constant J (Hz)): 
0.92(3H,d,J=6.8Hz),0.97(3H,d,J=7.1Hz),1.13(3H,d,J=6.8Hz),1.23(3H,s),1.24(3H.d,J=6.1Hz),1.38-1.46(2H,m), 
1.46-1 .72(5H,m), 1.79(3H,d,J=0.7Hz). 2.10(3H,s), 2.52(1H,m), 2.57 (2H,m) , 2.61(1H,m), 2.71(1H,dd, 
J=2.2,8.5Hz), 2.78(1 H,dt,J=2.2,5.9Hz). 3.46(1 H.dd,J=4.2,7.1 Hz), 3.72(1 H,dq,J=7.1 ,6.1 Hz), 3.82(1 H,m), 5.09(2H, 
d,J=10.0Hz), 5.60(1H,dd,J=9.8,15.2Hz), 5.70(1 H,dd,J=B.3,14.9Hz), 5.74(1 H,dd,J=9.8.15.2Hz), 6.13(1H,d, 
J=10.6Hz),6.36(1H,dd,J=10.7,14.9Hz) 



Example A59 Physico-chemical properties of 1 1 1 07AX 

[0245] The physico-chemical properties of 1 1 1 07AX are shown below. The structure of 1 1 1 07AX was determined as 
shown below. 

1 . Appearance: colorless powder 

2. Molecular weight: 550, FAB-MS m/z 551 (M+H)+, 573(M+Na)+ 

3. Molecular fomiula: C30H46O9 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble In water 

5. Color reaction: positive for Iodine and sulfuric acid 

6. 1H-NMR spectrum (CD3OD, 600 MHz); S ppm (integral, multiplicity, coupling constant J (Hz)): 
0.85(3H,d,J=6.8Hz), 0.93(3H,d,J=7.0Hz), 0.98(3H,t,J=7.4Hz), 1.17(3H,d,J=6.7Hz), 1.25(1H,m), 1.30(3H,s), 
1.47-1 .60(2H,m),1.77{3H,s),2.12(3H,s),2.45-2.52(2H,m),2.57{1H,dd,J=2.5,13.1Hz),2.67(1H,dd,J=5.8,13.1Hz), 
2.77(1 H,dd,J=2.2,6.7Hz), 2.86(1 H,dd,J=2.2,8.3Hz), 3.12(1H,t,J=7.3Hz), 3.56(1 H,dt,J=8,4,4.3Hz), 4.56(1H,m), 
5.00(1 H,d,J=10.7Hz), 5.03(1 H,d,J=9.4Hz), 5.34(1H,dd,J=9.7,15.1Hz), 5.56(1H,dd,J=9.4,15.1H2), 5.63(1H,dd, 
J=2.0, 15.7Hz), 5.73(1H,dd,J=8.6,14.9Hz), 5.82(1 H,dd,J=3.1, 15.7Hz), 6.08(1H,d,J=10.6Hz), 6.39(2H,dd, 
J=10.6,14.9Hz) 
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Example ABO Physico-chemical properties of 1 11 07AY 

[0246] The physlco-chemlcai properties of 1 1 1 07AY are shown below. The structure of 1 1 1 07AY was determined as 
shown below. 

1 . Appearance: colorless powder 

2. Molecular weight: 494, FAB-MS m/z 495(M+H)+, 517(M+Na)+ 

4, Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5, Color reaction: positive for Iodine and sulfuric acid 

6, infrared absorption spectrum (KBr) cm"^: 3405, 2973, 1733, 1716, 1457, 1374, 1257, 1176 

7, iR-NMR spectrum (CD3OD, 600 MHz): 5 ppm (integral, multiplicity, coupling constant J (Hz)): 
0,92(3H,d,J=6.8Hz), 0.97(3H,t,J=7.6Hz), 1.16(3H,d.J=6.7H2), 1.23(3H,s), 1.37-1.43(2H,m), 1.50-1 .59(2H,m), 
1,59-1.70(2H,m), 1. 79 (3H, s) , 2.10(3H,s), 2.46(1H,ddq,J=8,1 ,8.6,6.7Hz), 2.56(2H,m), 2.61(1H,ddq, 
J=9.7,11.5,6.8Hz), 2.73(1 H,dd,J=2.3,7.0Hz). 2.81(1H,dt,J=2.3,5.4Hz), 3.07(1 H,dd,J=7.0,8.1 Hz), 3.83(1H,m), 
5.085(1 H,d,J=1 1 .5H2), 5.086(1 H,d,J=9.7Hz), 5.61 (1 H,dd,J=9.7,1 5.3Hz), 5,70(1 H,dd,J=8.6,1 5.1 Hz), 5.74(1 H,dd, 
J=9.7,15.3Hz), 6.1 4(1 H,d,J=1 0.8Hz), 6.40(1H,dd,J=10.8,15.1H2) 



Example A61 Physico-chemical properties of 11107AZ 

[0247] The physico-chemical properties of 11107AZ are shown below. Thestmcture of 11107AZ was detemiined as 
shown below. 

1 . Appearance: colorless powder 

2. Molecular weight: 568, FAB-MS m/z569(M+H)+ 591(M+Na)+ 

3. Molecular formula: C30H48O10 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. Infrared absorption spectrum (KBr) cm-^: 2970, 1732, 1715, 1455, 1383, 1259, 1181 
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7. ^H-NMR spectrum (CD3OD, 500 MHz); 5 ppm (integral, multiplicity, coupling constant J {Hz)): 
0.87(3H,d,J=6.8Hz), 0.93(3H,d,J=6.8H2), 1 .09(3H,d,J=6.4Hz), 1.11(3H,s), 1.20 {3H,d,J=5.9Hz) , 1.42-1.68(5H, 
m), 1.76 (3H, s) , 2.06(3H,s), 2.45-2.65(4H,nn), 2.67(1 H,dd,J=2.4,8.3H2), 2.75(1 H,dt,J=2.4,5.9Hz), 3.42(1H,dd, 
J=4.4,7.3Hz), 3.53(1 H,dd,J=2.0,11.7Hz), 3.68(1 H,dq,J=7.3,5.9Hz). 4.15(1H,m), 5.06(1 H,d,J=9.8Hz), 5.09(1H,d, 
J=10.8Hz), 5.53{1H,dd,J=10.3,15.1Hz), 5.67(2H,ni), 6.09(1 H,d,J=10.7Hz), 6.33(1H,dd,J=10.7,15.1Hz) 




Example A62 Physico-chemical properties of 1 1 1 07BA 

[0248] The physico-chemical properties of 1 11 07BA are shown below. The structure of 1 1 1 07BA was determined as 
shown below. 

1 . Appearance: colorless powder 

2. IVIolecular weight: 662, FAB-MS m/z 553(M+H)+, 575(IW+Na)+ 

3. Molecular formula: C^H^O^ 

4. Solubility: soluble In dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. iH-NMR spectaim (CD3OD, 600 MHz) : S ppm (Integral, multiplicity, coupling constant J (Hz)): 
0.85(3H,d,J=6.7Hz). 0.93(3H,d.J=7.0Hz), 0.97(3H,t,J=7.4Hz). 1.10(3H,d,J=6.BHz), 1.30(3H,s), 1.37(1H,m), 
1.50-1 .60(2H,m), 1.75(1H,m), 1.77(3H,s), 1.94(1H,m), 2.12 (3H, s) , 2.48(1 H,m), 2.55-2.64(2H,m), 2.68(1 H.dd, 
J=5.9, 13.5Hz), 3.50(2H,m), 3.61(1H,m), 4.58(1H,m), 5.01(1H,d,J=10.4Hz), 5.03(1 H,d,J=9.7Hz), 5.34(1H,dd, 
J=9.9,15.1H2), 5.56(1 H,dd,J=9.4,15.3Hz), 5.63(2H,m), 5.82(1 H,dd,J=2.9,15.5Hz), 6.08(1 H.d,J=10.6Hz), 6.36 
(1H,dd,J=10.6.14.7Hz) 




Example A63 Physico-chemical properties of 1 1 1 07BB 

[0249] The physico-chemical properties of 1 1 1 07BB are shown below. The structure of 1 1 1 07BB was determined as 

shown beiow. 
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1 . Appearance: colorless powder 

2. Molecular weight: 494, FAB-MS m/z 517(M+Na)+ 

3. Molecular formula: C27H420g 

4. Solubility: soluble in diRiethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. ^H-NMR spectrum (CD3OD, 600 MHz): 5 ppm (integral, multiplicity, coupling constant J (Hz)): 
0.92(3H,d,J=6.8H2), 0.99(3H,t,J=7.6Hz), 1.23(3H,s), 1.32-1.50(5H,m), 1.52-1 .58(2H,m), 1.58-1.72(3H,m), 1.82 
(3H,d,J=0.9Hz), 1. 87(1 H,dd,J=5.8,1 4.0Hz), 2.10(3H,s), 2.57(2H,m), 2.62(1H,m). 2.69(1 H,dt,J=2.3,5,6Hz), 2.90 
(1H,dt,J=2.3,5.8Hz), 3.S3(1H,m), 5.09(1 H,d,J=9.7Hz), 5,10(1H,d,J=9.9Hz), 5.61(1H,dd,J=9.7,16.3H2), 5.75(1H. 
dd.J=9.7,15.3H2), 5.91(1H.d,J=15.3Hz), 6.18(1 H,d,J=11.0Hz), 6.57(1 H,dd,J=1 1.0.15.3Hz) 



Example A64 Physico-chemical properties of 1 11 07BD 

[0250] The physico-chemical properties of 1 1 1 07BD are shown below. The structure of 1 1 1 07BD was determined as 
shown below. 

1 . Appearance: colorless powder 

2. Molecular weight: 480, FAB-MS m/z 503(M-i-Na)+ 

3. Molecular fomnula: C27H44O7 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. iH-NMR spectrum (CD3OD, 500 MHz): 8 ppm (integral, multiplicity, coupling constant J (Hz)): 
0.91(3H,d,J=6.8Hz), 0.94(3H,t,J=7.3Hz), 0.98(3H,d,J=6.8Hz), 1 .0B(3H,d,J=6.8Hz), 1.22(1H,m), 1.26(3H,s), 
1.30-1.40(2H,m), 1.43-1 .65(6H,m), 2.37(1 H,m), 2.44(1H,m), 2.52(2H,m), 2,66(1 H,dd,J=2.4,B.3H2), 2.72(1 H,dt, 
J=2.4,6.9Hz), 3,52(1H,m), 3.70(1 H,d,J=9.8Hz), 3.77(1H,m), 5.08(1 H,dd,J=8.8,10.3Hz), 5.3B(1H,dd, 
J=9.8,15.1Hz), 5.53(1 H,dd,J=8.3,1 5.1 Hz). 5.69(2H,m), 6.10(1H,dd,J=10.3,15.1Hz), 6.28(1H,dd,J=10.3,15.1Hz) 
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Example A65 Physico-chemical properties of 111 07BE 

[0251 ] The physico-chemical properties of 1 1 1 07BE are shown below. The structure of 11 1 07BE was determined as 

shown below. 

1 . Appearance: colorless powder 

2. Molecular weight: 438, FAB-MS m/z 461 (IVI+Na)+, 439(M+H)+, 437(M-H)- 

3. Molecular fomiula: C24H3SO7 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. Ultraviolet absorption spectrum (methanol): tennlnal adsorption 

7. Infrared absorption spectrum (KBr) cm-^: 3447, 2970, 1734. 1717, 1457, 1374, 1259, 1174 

8. ^H-NMR spectrum (CDjOD, 500 MHz): S ppm (integral, multiplicity, coupling constant J (Hz)): 
0.96(3H,d,J=6.8Hz), 1 .00(3H,d,J=6.8Hz), 1.18(3H,s), 1.19(3H,d,J=7.3Hz), 1 .28-1 .44(2H,m). 1 .53-1 .66(2H,m), 
2.03-2.07(5H,m), 2.24(1H,m), 2.33(1H,m), 2.52 (2H,d,J=3.9Hz) , 3.78(1H,m), 4.17(1H,m), 5.037(1 H,d,J=9.8Hz). 
5.042(1H,dd,J=8.3,10.3Hz), 5.35(1 H,dd,J=7.8,15.1Hz), 5.48(1 H,dd,J=6.4,15.6Hz), 5.56(2H,m), 5.66(1H,dd, 
J=9.8, 1 5.1 Hz), 5.70(1 H,dd,J=7.3,1 5. 1 Hz) 



Example A66 Physico-chemical properties of 1 1 1 07BF 

[0252] The physico-chemical properties of 111 07BF were shown below. The structure of 11107BF was determined 
as shown below. Further, the present compound is the stereoisomer of 1 7-position hydroxy group of 1 1 1 07P. 

1 . Apperance: colorless powder 

2. Molecular weight: 552, FAB-MS m/z 553(M+H)+, 575(M+Na)+ 

3. Molecular fonnula: C3oH4a09 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. iH-NMR spectrum (CD3OD, 500 MHz): 5 ppm (integral, multiplicity, coupling constant J (Hz)); 
0.88(3H,d,J=6.8Hz), 0.93(3H,d,J=6.8H2), 0.95(3H,t,J=7.3H2), 1 .14(3H,d,J=6.8Hz), 1,19(3H,s), 1.24(1H,m), 
1.34-1.44(2H,m), 1.44-1.66(4H,m), 1.75(3H,s), 2.06(3H,s), 2.47-2.60(4H,m), 2.73(1 H,dd,J=2.4,4.9Hz), 2.92(1 H, 
dd,J=2.0,8.3Hz), 3.39(1 H,dd,J=4.4,4.9Hz), 3.53(1 H,dt,J=8.8,4.4Hz), 3.78(1H,m), 5.05(2H,d,J=10.3Hz), 5.57(1H, 
dd,J=9.B,15.1Hz), 5.70(1H,dd,J=9.8,15.1Hz), 5.81{1H,dd,J=8.1,15.1Hz), 6.11(1H,d,J=11.2Hz), e.36(1H,dd, 
J=11.2,15.1Hz) 
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'5 Example A67 



11107BF 

Physico-chemical properties of 1 1 1 07BG 



[0253] The physico-chemical properties of 11107BG are shown below. The structure of 11107BG was determined 
as shown below. 

1 . Appearance: colorless powder 

2. Molecular weight: 508, FAB-MS m/z 509(M+H]+, 531 (M+Na)-*- 

3. Molecular fomiula: C28H44O3 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. iH-NMR spectrum (CD3OD, 600 MHz) : 5 ppm (Integral, multiplicity, coupling constant J (Hz)): 

0.91 (3H,d,J=6.7Hz), 0.96(3H,t,J=7.6Hz), 1 .15(3H,d,J=6.7Hz), 1 .23(3H,s), 1 .27(3H,s), 1 .37-1 .47(3H,m), 1 .53-1 .70 
(3H,m), 1.79(3H,s). 2.06(3H,s), 2.39(1 H,ddq,J=9.5,9.9,6.7Hz), 2.56(2H,m), 2.61(1H,ddq,J=9.7,10.3,6.7Hz), 2.73 
(1H,t,J=6.3Hz), 2.84(1 H,d,J=9.9Hz), 3.83(1 H,m), 5.07(1 H,d,J=10.3Hz), 5.09(1 H,d,J=9.7Hz), 5.60(2H,m), 5.74 
(1H,dd,J=9.7.1 5.3Hz), 8.11(1 H,d,J=10.BHz), 6.36(1H,dd,J=10.8,15.1Hz) 




11107BG 

Example A68 Acquisition of mutant of Mer-11107 

[0254] The present inventors carried out the mutation treatment (1 00 ng/ml, 28''C, 1 hour) of Streptomyces sp. Mer- 
11107 (Deposit No. PERM BP-7812) by N-methyl-N'-nitro-N-nitrosoguanidine in a tris-maleate buffer (pH 6.0), then 
spread it on an yeast-malt agar medium to fonn spores. The spores obtained were collected, the portion was diluted 
and spread on an yeast-malt agar medium to form colonies. Mycerial cell was collected from the respective colonies. 
Inoculated in a 1 5 ml of test tube containing 2 ml of seed medium (2% of glucose, 1 % of soybean meal (ESUSAN-MEAT 
manufactured by Ajinomoto Co., Ltd.), 0.5% of yeast extract (manufactured by Oriental Yeast Co., Ltd.), 0.25% of 
sodium chloride, 0.32% of calcium carbonate, pH 6.8), and cultured by shaking at 25''C for 3 days. Further, the portion 
of the cultured broth was transferred to 2 ml of a producing medium (7% of soluble starch, 0.8% of gluten meal, 0.8% 
of PHARMAMEDIA, 0.1% of calcium carbonate. pH 6.8), and cultured at 25°C for 4 days (the residual seed culture 
were stored in a frozen state). The cultured broth was extracted with ethyl acetate, analyzed by TLC (Merck 5717, 
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acetone:toluene=1 :1 , coloration by phosphomolybdic acid), and 3 strains, tliat is A-1532, A-1533 and A-1534 strains 
in which spots other than 111 07B substance (Rf: about 0.5) appear were selected. These strains are deposited as 
FEHIW BP-7849, PERM BP-7B50 and PERM BP-7851 . respectively, at the above-mentioned International Deposit Or- 
ganization. 

5 

Example A69 Fermentation of A-1 532 

[0255] The frozen seed culture of A-1532 was melted, 0.2 ml of the seed culture was inoculated Into a 250 ml Er- 
lenmeyer flask containing 20 mi of the seed medium (2% of glucose, 1 % of soybean meal (ESSAN-MEAT manufactured 
10 by Ajinomoto Co. Ltd.), 0.5% of yeast extract (manufactured by Oriental Yeast Co. Ltd.), 0.25% of sodium chloride, 
0.32% of calcium carbonate, pH 6.8), and it was cultured on a shaker at 25°C for 3 days to obtain a seed culture broth. 
0.6 ml of the seed culture broth was inoculated Into a 500 ml Erienmeyer flask containing 60 ml of a producing medium 
(5% of soluble starch, 1% of glucose. 1% of gluten meal, 2% of PHARMAIWIEDIA, 0.1% of calcium carbonate, pH 6.8), 
and it was cultured at 25 °C for 4 days on a shaker to obtain a cultured broth. 

Example A70 Purification of 1 1 1 07BH 

[0256] The culturer broth (1 00 mi) was extracted with ethyl acetate (1 00 ml), and then the ethyl acetate layer was 
concentrated to dryness to obtain 80 mg of a crude active fraction. The resulting crude active fraction was subjected 
20 to the preparative high perfomiance liquid chromatography (HPLG) under the above-mentioned preparative HPLC 
condition (G) to obtain a 11107BH solution. Then, the solvent was removed to otbain 11107BH (10.7 mg). 

Preparative HPLC condition (G) 

25 [0257] Column: CAPCELL PAK C18 UG120, ^30 mm x 250 mm (manufactured by SHISEIDO Co.) 

Flow rate: 20 ml/mln. 
Detection: 240 nm 

Eluent: acetonltrile/water (4:6, vAr) Isocratk: 
[0258] The retention time of the above-mentioned compound when analysis was carried out at the following analytic 
30 HPLC conditions is shown below. 

Analytic HPLC condition (g) 

[0259] Column: CAPCELL PAK CI 8 SG120, (H.6 mm x 250 mm (manufactured by SHISEIDO Co.) 
35 Temperature: 40''C 

Flow rate: 1 ml/min. 
Detection: 240 nm 

Eluent: acetonitrile/yrater (4:6, v/V) Isocratic 
[0260] Retention time: 

11107BH: 19.6 min. 

Example A71 Physico-chemical properties of 111 07BH 

*s [0261 ] The physico-chemical properties of 1 1 1 07BH are shown below. The structure of 1 1 1 07BH was detemilned as 
shown below. 

1 . Appearance: colorless powder 

2. iVIoiecuiar weight: 550, FAB-iVIS m/z 573(M+Na)+, 549(I\/I-H)- 
so 3. Molecular formula: CsoH^gOg 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

7. Infrared absorption spectrum: 3470, 2966, 1733, 1716, 1457, 1373, 1242, 1187 

8. 'H-NiVIR spectrum (CD3OD, 400 MHz): 5 ppm (integral, multiplicity, coupling constant J (Hz)): 

55 0. 83 (3H, d, J=6.6Hz) , 0.89(3H,d,J=7.0Hz), 0.93(3H,t,J=7.3H2), 1 .07(3H,d,J=6,6H2), 1.16-1 .21 (1 H,m), 1 .32(3H, 

s), 1.42-1.66(4H,m), 1.71(3H,d,J=1.1Hz), 2.08(3H,s), 2,39-2.46(2H,m), 2.60(1 H,dd,J=5.4,15.0Hz), 2.65(1H,dd, 
J=2.2,8.1Hz), 2.71(1H,dt,J=2.2,5.9Hz), 2.75(1 H,dd,J=9.2,1 8.0Hz), 2.76(1 H,dd,J=3.3,1 5.0Hz), 3.08(1 H,dd, 
J=3.3,18.0Hz), 3.51(1H,dt,J=8.8,4.BHz), 4.26-4.33(1 H,m), 5.02(1 H,d,J=10.6H2), 5.47(1 H.d,J=9.5Hz), 5.49(1H, 
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dd,J=9.5,1 5.0Hz), 5.60-5.68(2H,m), 6.06(1 H,d,J=11.0Hz), 6.31(1H,dd,J=11.0,15.0Hz) 
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Example A72 Fermentation of A-1 533 strain 

^ [0262] 0.2 mi of the frozen seed culture of A-1533 was Inoculated into a 250 ml Erlenmeyer flask containing 20 ml 
of a seed medium (2% of glucose, 1% of soybean meal (ESUSAN-MEAT manufactured by Ajinomoto Co. Ltd.), 0.5% 
of yeast extract (manufactured by Oriental Yeast Co. Ltd.), 0.25% of sodium chloride, 0.32% of caiclum carbonate, pH 
6.8), and it was cultured on a shaker at 25<'C for 3 days to obtain a seed culture broth. 0.6 mi of the seed culture broth 
was inoculated into a 500 mi Erlenmeyer flask containing 60 ml of a producing medium (5% of soluble starch, 1% of 

25 glucose, 1% of gluten meal, 2% of PHARI\/IAMEDiA, 0.1% of calcium carbonate, pH 6.8), and it was cultured at 25°C 
for 4 days on a shaker to obtain a cultured broth. 

Example A73 Purification of 11107BI Purification of 11107BI 

30 [0263] The cultured broth (1 00 ml) was extracted with ethyl acetate (1 00 ml), and then the ethyl acetate layer was 
concentrated to dryness to obtain 60 mg of a crude active fraction. The resulting crude active fraction was subjected 
to the preparative high perfonnance liquid chromatography (HPLC) under the above-mentioned preparative HPLC 
condition (H) to obtain a 1110781 solution. Then, the solvent was removed to obtain 11107BI (7.1 mg). 

35 Preparative HPLC condition (H) 

[0264] Column: CAPCELL PAK CIS UG120. ^30 mm X 250 mm (manufactured by SHISEIDO Co.) 

Temperature: room temperature 

Flow rate: 20 ml/min. 
40 Detection: 240 nm 

Eluent: acetonitriie/water (5:5, vAr) isocratk: 
[0265] The retention time of the above-mentioned compound when analysis was carried out at the following analytic 
HPLC condition is shown. 

45 Analytic HPLC condition (h) 

[0266] Column: CAPCELL PAK C18 SG120, (|)4.6 mm x 250 mm (manufactured by SHISEIDO Co.) 

Temperature: 40°C 

Flow rate: 1 ml/min. 
50 Detection: 240 nm 

Eluent: acetonitriie/water (4:6, vA^) isocratic 
[0267] Retention time: 

1110781: 56.7 min. 



Example A74 Physico-chemical properties of 1 1 1 07BI 

[0268] The physico-chemical properties of 1 1 1 07BI are shown below. The structure of 1 11 0781 was detemnlned as 
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shown below. 

1 . Appearance; colorless powder 

2. Molecular weight: 520, FAB-MS m/z 543(M+Na)+, 519(M-H)- 
5 3 . Molecular formula: C3oH4a07 

4. Solubility: soluble In dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for iodine and sulfuric acid 

6. Infrared absorption spectrum: 3470, 2962, 1733, 1716, 1457, 1373, 1244, 1176 

7. iH-NMR spectrum (CD3OD, 400 MHz): 5 ppm (Integral, multiplicity, coupling constant J (Hz)): 

10 0.87(3H,cl,J=6.6Hz), 0.92(3H,t,J=7.3Hz), 0.98(3H,d,J=6.6Hz), 1.01(3H,d,J=6.6Hz), 1.18(3H,s), 1.26-1 .39(3H,m), 

1 .50-1 .62(3H,m), 1 .73(3H,d,J=1 .1 Hz), 2.00-2.06(2H,m), 2.06(3H,s), 2.08-2.13(1 H,m). 2.24-2.30(1 H,m), 2.52(2H, 
d,J=3.7Hz), 2.54-2.57(1 H,m), 3.19(1H,dt,J=3.3,8.4Hz), 3.75-3.80(1 H,m), S.04(2H,d,J=9.9Hz), 5.32(1H,dd, 
J=7.7,15.4Hz), 5.39(1 H,dd.J=6.2,15.4Hz), 5.56(1 H,dd,J=9.9,15.0Hz), 5.64(1 H,dd,J=8.0.15.0Hz), S.69(1H,dd, 
J=9.9,15.0Hz), 6.06(1 H,d,J=11.0Hz), 6.21(1H,dd,J=11.0,15.0Hz) 
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30 Example A75 Fermentaion of A-1 534 strain 

[0269] The frozen seed culture of A-1 534 was melted, 0.2 ml of the seed culture was Inoculated into a 250 ml Er- 
lenmeyer flask containing 20 ml of a seed medium (2% of glucose, 1 % of soybean meal (ESUSAN-MEAT manufactured 
by AJInomoto Co, Ltd.), 0.5% of yeast extract (manufactured by Oriental Yeast Co. Ltd.), 0.25% of sodium chloride, 
35 0.32% of calcium carbonate, pH 6.8), and it was cultured at 25°C for 3 days on a shaker to obtain a seed culture broth. 
0.6 ml of the seed culture broth was inoculated into a 500 ml Erienmeyer flask containing 60 ml of a producing medium 
(5% of soluble starch, 1% of glucose, 1% of gluten meal, 2% of PHARMAMEDIA. 0.1% of calcium carbonate, pH 6.8), 
and it was cultured at 25°C for 4 days on a shaker to obtain a culture broth. 

'to Example A76 Purification of 1 11 07BJ 

[0270] The cultured broth (1 00 ml) was extracted with ethyl acetate (1 00 ml), and then the ethyl acetate layer was 
concentrated to dryness to obtain 86 mg of a crude active fraction. The resulting crude active fraction was subjected 
to the preparative high perfonnance liquid chromatography (HPLC) under the following preparative HPLC condition (1) 
« to obtain a 11107BJ solution. Then, the solvent was removed to obtain 11107BJ (3.0 mg). 

Preparative HPLC condition (I) 

[0271] Column: CAPCELL PAK C18 UG120, ^0 mm X 250 mm (manufactured by SHISEIDO Co.) 
so Flow rate: 20 ml/min. 

Detection: 240 nm 

Eluent: acetonltriie/Water (5:5, v/v) isocratic 
[0272] The retention time of the above-mentioned compound when analysis was carried out at the following analytic 
HPLC condition Is shown below. 
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Analytic HPLC condition (i) 



[0273] Column: CAPCELL PAK C18 SG120, (t»4.6 mm x 250 mm (manufactured by SHISEIDO Co.) 
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Temperature: 40°C 
Flow rate: 1 ml/min. 
Detection: 240 nm 

Eluent: acetonitrile/water (4:6, v/v) isocratic 
[0274] Retention time: 

11107BJ:54.9 min. 

Example A77 Physico-chemical properties of 1 1 1 07BJ 

[0275] The physico-chemical properties of 1 1 1 07BJ are shown beiow. The structure of 1 11 07BJ was detennined as 
shown below. 

1 . Appearance: colorless powder 

2. Moiecuiar weight: 436, FAB-MS m/z 459(M+Na)+, 436{M-H)- 

3. Moiecuiar fonnuia: CasH^Og 

4. Solubility: soluble in dimethylsulfoxide, pyridine, methanol and acetone, and slightly soluble in water 

5. Color reaction: positive for Iodine and sulfuric acid 

6. <H-NMR spectrum (CD3OD, 400 MHz): 5 ppm (integral, multiplicity, coupling constant J (Hz)): 
a.87(3H,d,J=7.0Hz), 0.94(3H.t.J=7.4Hz), 0.97(3H,d.J=7.0Hz), 1.04(3H,d,J=7.0Hz), 1.26-1.38(3H,m), 1.49-1.66 
(3H,m), 1 .73(3H,d,J=1 .1 Hz), 1 .89-1 .92(1 H,m), 2.00(3H,s), 2.23-2.28(1 H,m), 2.43(1 H,dd,J=5.1 ,13.8H2), 2.51-2.56 
(1 H,m). 2.56(1 H,dd,J=3.3,1 3.8Hz), 3.25-3.29(1 H,m), 3.75-3.80(1 H,m). 4.91 (1 H,t,J=9.2Hz), 5.02(1 H,d, J=1 0.6Hz), 
5.42(1H,dd,J=9.2,15.0Hz),5.4g(1H,dd,J=9.2,15.0Hz),5.69(1H,dd,J=8.4,15.0Hz), 6.08(1H,d,J=11 .GHz), 6.28(1H, 
dd,J=11. 0,15.0Hz) 
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Example B1 (8E.12E,14E)-7-Acetoxv-19-chloro-3,6,18,21-tetrahydroxy-6,10,12,16,20-pentamethvltricosa- 
8,12,14-trien-11-ollde (Compound B1-1) and (8E,12E,14E)-7-acetoxv-18-chloro-3,6,19,21-tetrahvclroxy- 
6,10,12,1 6,20-pentamethyltricosa-8, 12,1 4-trien-1 1 -ollde (Compound B1 -2) 



[0277] (8E,12E,14E)-7-Acetoxy-3,6.21-trihydroxy-6,10,12,16,20-pentamethyl-18,19-epoxytr1cosa-8,12,14-trien- 
1 1 -Glide (18.0 mg, 33.5 nmol) was dissolved in DME (0.2 mL). After cooling to -20°C, 4M HCI in dioxane (1 7.0 jiL, 68.0 
^mol) was added thereto and the mixture was stin-ed for 4 hours. Potassium carbonate (10.S mg, 76.0 ^moi) and 
toluene (1 mL) were added to the reaction solution, and the temperature was raised to room temperature. The reaction 
solution was concentrated, and the resulting crude product was purified by preparative HPLC (SHISEIDO Capcell pak 
C18, 10 mm i.D. x 250 mm, acetonltrile:water=40:60, 4.0 mL/min.) to obtain the title Compound 81-1 (3.0 mg, 5.2 
(imoi, 15.6%) and Compound 81 -2 (10.8 mg, 18.8 (imoi, 56.2%) as colorless oils, respectively. 

Compound 81 -1 

[0278] IH-NIVIR spectrum (CD3OD, 400MHz) 5(ppm): 0.88(3H,d,J=7Hz), 0.95(3H,t,J=7Hz), 1 ,02(3H,d,J=7Hz), 1 .05 
(3H,d,J=7Hz), 1.18(3H,s), 1. 30-1 .46(4H,m), 1.52-1 .66(3H.m), 1.74(3H.s). 1.80(1H.brt,J=11Hz). 2.05(3H,s), 2.05-2.11 
(1H,m), 2.52(2H,d,J=4Hz), 2.48-2.61 (2H,m), 3.35-3.42(1 H,m), 3.65(1 H,brt,J=8Hz). 3.74-3,80(1 H,m), 3.84(2H.dd, 
J=4,8Hz), 5.04(1 H.d,J=10Hz), 5.05(1H,d,J=11Hz), 5.56(1H,dd,J=10.15Hz), 5.58(1H,dd,J=9,15Hz), 5.69(1H,dd, 
J=10,15Hz), 6.09(1 H,d,J=10Hz), 6.33(1 H,dd,J=11,15Hz); FAB-MS m/z 573(M+H)+. 

Compound B1-2 

[0279] ^H-NMR spectrum (CD3OD, 400IV1Hz) 5{ppm): 0.87(3H,d,J=7Hz), 0.91(3H,d,J=7Hz), 0.93(3H,t,J=7Hz), 1.05 
(3H,d,J=7Hz), 1 .18(3H,s), 1 .32-1 .47(3H,m), 1 .49-1 ,65(3H,m), 1 ,74(3H,s), 1 .76-1 .81 (2H,m), 1 .82-1 .90(1 H,m), 2.05(3H, 
s), 2.52(2H,d,J=4Hz), 2.52-2.63(2H,m), 3.68(1H,dd,J=6,6Hz), 3.74-3,80(1 H,m), 3.89(1 H,dq,J=2,6Hz), 4.12(1H,dt, 
J=5,9Hz), 5.037(1 H,d,J=10Hz), 5.039(1 H,d,J=1 1Hz), 5.56(1H,dd,J=10,15Hz), 5,69(1H,dd,J=10,15Hz), 5.74(1H,dd, 
J=7,15Hz), 6.08(1H,d,J=11Hz), 6.29(1H,dd,J=11,15Hz); FAB-MS m/i573(M+H)+. 



[0276] 



Compound Bl-1 



Compound Bl-2 
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Example B2 (8E,12E,14E)-7-Acetoxy-18-bromo-3,6,19.21-tetrahydroxy-6,10,12,16,20-pentaniethyltricosa- 
8,12,14-trien-11-olide (Compound B2-1) and (8E,12E.14E)-7-acetoxy-19-bromo-3,6,18,21-tetrahydroxv- 
6,1 0,1 2,1 6,20-pentamethyltricosa-8. 1 2,1 4-trien-11 -elide (Compound B2-2) 

[0280] 



Compound B2-1 Compound B2-2 




[0281] (8E,1 2E,1 4E)-7-Acetoxy-3,6,21 -trihydroxy-6,1 0,12,1 6,20-pentamethyl-1 8,1 9-epoxytricosa-8,1 2,1 4-trlen- 
11-olide (18.6 mg, 34.7 junol) was dissolved In DME (0.2 mL). Atter cooling to -20»C, 47% HBr (13 jiL, 75.5 nmol) was 
added thereto and tlie mixture was stirred for 20 hours. Potassium carbonate (1 0.5 mg, 76.0 (tmoi) and toluene (1 mL) 
were added to the reaction solution and the temperature was raised to room temperature. The reaction solution was 
concentrated, and the resulting crude product was purified by thin layer chromatography (IMERCK Siiicagel 60 F254, 
O.S mm, developing solution; chiorofonn:methanoi=20:1) to obtain the title Compound B2-1 (8.8 mg, 14.3 (imol, 41 .1%) 
and Compound B2-2 (4.8 mg, 7.8 (imol, 22.4%) as colorless oils, respectively 

Compound B2-1 

[0282] 1H-NMR spectrum {CD3OD, 400MH2) 5(ppm) : 0.e7(3H,d,J=7Hz), 0.90(3H,d,J=7H2), 0.94(3H,t,J=7Hz), 1 .04 
(3H,d,J=7H2), 1.18(3H,s), 1 .33-1 .45(3H,m), 1 .48-1 .64 (3H,m) , 1 .74(3H,s), 1.75-1. 83(1 H,m), 1.87-1.98(2H,m), 2.05 
(3H,s), 2.50-2.63(2H,m), 2.52(2H,d,J=4Hz), 3.74-3.82(1 H,m), 3.79(1 H,dd,J=5,7Hz), 3.88(1 H,ddd,J=2,6,8Hz), 4.27 
{1H,ddd,J=3,5,11Hz), 5.04(2H,d,J=10Hz), 5.56(1 H,dd,J=10,15Hz), 5.69(1H,dd,J=10,15Hz), 5.75(1 H,dd,J=8,15Hz), 
6.08(1 H,d,J=11 Hz), 6.29(1H,dd,J=11,15Hz); FAB-MS m/z 616(M)+. 

Compound 82-2 

[0283] ^H-NMR spectrum (CD3OD, 400MHz) 5(ppm): 0.88(3H,d,J=7Hz), 0. 95 (3H, t, J=7Hz) , 1 .05(6H,d,J=7Hz), 
1.18(3H,s), 1. 30-1 .47{4H,m), 1.55-1 .66(3H,m), 1.74(3H,d,J=0.7Hz), 1.82-1. 96(1 H,m), 1. 95-2.03(1 H,m), 2.05 (3H, s), 
2.52(2H,d,J=4Hz), 2.45-2.62 (2H,m) , 3.38(1 H,dt,J=3,8Hz), 3.68(1 H,brt,J=8Hz), 3.74-3,80(1 H,m), 3.96(1H,dd, 
J=4,8H2), 5.04(1 H,d,J=10H2), 5.05(1 H,d,J=11 Hz), 5.56(1H,dd,J=10,15Hz), 5.59(1 H,dd,J=9,15Hz), 5.69(1H,dd, 
J=10,15Hz), 6.09(1 H,d,J=11 Hz), 6.33(1 H,dd,J=11,15Hz); FAB-MS m/z 617(M+H)+ 
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Example B3 (8E, 1 2E, 1 4E)-7-AcetoxY-3.6, 18,21 -tetrahydroxy-1 9-iodo-6 ,10,1 2.1 6.20-pentamethyltricosa- 
8,12,14-trien-11-olide (Compound B3-1) and (8E,12E,14E)-7-acetoxv-3,6.19.21-tetrahydroxy-18-iodo- 
6. 1 0, 1 2,1 6,20-pentamethyltricosa-8, 12,1 4-trien-1 1 -ollde (Compound B3-2) 



[0285] To a suspension of Nal (15.3 mg, 102.1 jimol) in acetonitrile (0.2 mL) was added dropwise TMS-CI (7.0 ^L, 
55.2 ^mol), followed by stining at room temperature for 1 0 min. To the reaction mixture was slowly added dropwise a 
solution of (8E,12E,14E)-7-acetoxy-3,e,21-trihydroxy-e,10,12,ie,20-pentamethyl-1B,19-epoxytrlcosa-8,12,14-trien- 
11-oiide (17.5 mg, 32.6 ^mol) in acetonitrile (0.1 mL), followed by stirring for 40 min. To the reaction suspension was 
added a 1 0% aqueous sodium thiosuifate solution (1 mL), followed by extracting with chloroform (2 mL) for two times. 
The resulting organic layers were dried over anhydrous sodium sulfate, filtered and then evaporated. The resulting 
crude product was purified by thin layer chromatography (MERCK Sillcagei 60 F254, 0.5 mm, developing solution; 
chioroform:methanoi=20:1 ) to obtain the title Compound B3-1 (1 .8 mg, 2.7 ^mol, 8.3%) and Compound B3-2 (4.6 mg, 
6.9 ^ol, 21 .2%) as colorless oils, respectively. 

Compound B3-1 

[0286] ^M-NMR spectrum (CD3OD, 400MHz) S(ppm): 0.88(3H,d,J=7Hz), 0.95(3H,t,J=7Hz), 1 .03(3H,d,J=6Hz), 1 .04 
(3H,d,J=7Hz), 1.1 B(3H,s), 1.26-1 .45(5H,m), 1.54-1 .65(3H,m), 1.74(3H,d,J=0.7Hz), 1. 98-2.07(1 H,m), 2.05(3H,s), 2.52 
(2H,d,J=4Hz), 2.50-2.60(2H,m), 3.56(1 H,brt,J=9Hz), 3.73-3.80(1 H,m), 4.06(1 H.dd,J=4,BHz), 5.04(1 H,d,J=1 OHz), 5.05 
(1 H,d.J=1 1 Hz), 5,56(1 H,dd,J=1 0, 15Hz), 5.59(1 H,dd,J=9,1 5Hz), 5.69(1 H.dd, J=1 0,1 SHz), 6.09(1 H,d,J=1 1 Hz), 6.33(1 H, 
dd,J=11,15Hz); FAB-MS m/z 665(M+H)+. 

Compound B3-2 

[0287] 1H-NMR spectrum (CD3OD, 400MHz) 6(ppm): 0.87(3H,d,J=6Hz), 0.89(3H,d,J=7Hz), 0.94(3H,t,J=7Hz), 1 .00 
(3H,d,J=7Hz), 1.1 8(3H,s), 1.35-1 .45(3H,m), 1.48-1 .64(4H,m), 1.74(3H,d,J=1. 1Hz), 1.90-2.02(2H,m), 2.05(3H,s), 2.52 
{2H,d,J=4Hz), 2.45-2.58(2H,m), 3.74-3.80(1 H.m), 3.82-3.8B(2H,m), 4.40(1 H,ddd,J=3,5,11 Hz), 5.04(1 H,d,J=10Hz), 
5.56(1H,dd,J=10,15Hz),5,69(1H,dd,J=10,15Hz),5.77(1H,dd,J=7,15Hz),6.08(1H,d.J=11Hz).6.29(1H,dd,J=11,15Hz); 
FAB-MS m/2 665(M+H)+. 



[0284] 



Compound B3-1 



Compound B3-2 
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Example B4 (8E,12E)-7-Acetoxy-3,6,21-trihydroxy-6,10,12,16,20iaentamethyl-14,15,18,19-diepoxytricos 

11-olideand(8E,14E)-7-acetoxy-3,6,21-trihydroxy-6,10.12,16,20-pentamethyl-12,13,18,19-d^^^ 

11 -olide (Compound B4) 

[0288] 



Compound B4 




[0289] A solution of (8E,12E,14E)-7-acetoxy-3,6,21-trihydroxy-6,10,12,16,20-pentamethyl-18,19-epoxytricosa- 
8,12,14-trien-11-ollde (21.7 mg, 40.4 nmol) in dichloromethane (0.5 mL) was cooled to -30°C. m-Chloroperbenzoic 
acid (26.4 mg, 76.5 ^mol) was added thereto, followed by stirring for 17.5 hours. After the temperature was raised to 
room temperature, a saturated sodium bicarbonate aqueous solution (1 .0 mL) was added thereto and the mixture was 
extracted with chloroform (12 mL). The resulting organic layer was dried over anhydrous sodium sulfate, filtered and 
then concentrated. The resulting crude product was purified by thin layer chromatography (MERCK Siiicagel 60 F254, 
0.5 mm, devioping solution; toluene:acetone=1 :1) to obtain the title Compound B4 (9.3 mg, 1 6.8 iimoi, 41 .6%) as a 
colorless oil. 

1H-NMR spectrum (CD3OD, 4OOMH2) 5(ppm): 0.83-0.97(23.6H,m), 0.98-1 .12(1 3.2H), 1 .15-1 .19(B.7H,m), 1.21-1.40 
(13.4H,m), 1.43-1.65(17.8H,m), 1.70-1 .84(6.9H.m), 2.03-2.06(8.9H,m), 2.43-2.77(1 5.5H,m), 2.84-2.88(1 .6H,m), 
3.40-3.47(2.5H,m), 3.47-3.56(2.7H,m), 3,70-3.80(3.0H,m), 4.48-4.52(1 .OH,m), 5.00-5.08(4.3H,m), 5.19-5.23(1 .4H,m), 
5.39-5.46(1 .2H,m), 5.50-5.72(6.91 H.m), 5.92-6.00(1 .OH.m); FAB-MS m/z 553(M+H)+. 

Example B5 (8E,1 2E,1 4E)-7-Acetoxv-3,6, 1 6.21 -tetrahvdroxv-6.1 0,1 2,1 6,20-pentamethyl-1 8.1 9-epoxytrlcosa- 
8.12.14-trlen-11-olide (Compound B5-1) and epl-(8E.12E,14E)-7-acetoxy-3.6.16.21-tetrahydroxy- 
6,10.12.ie.20-pentamethyl-18,19 epoxytricosa-8,12.14-trien-11-olide (Compound B5-2) 

[0290] 



Compound B5-1 (11107D) Compound B5-2 (epi-lll07D) 




[0291] 4A molecular sieves (26 mg) and V(acac)3 (6,0 mg, 17.2 nmol) were added to a solution of {8E,12E,14E)- 
7-acetoxy-3,6,21-trihydroxy-6,10,12,16,20-pentamethyl-18,19-epoxytrlcosa-8,12,14-trien-11-olide (18,7 mg, 34,8 
jimoi) In dichloromethane (0.4 mL), followed by cooling to -30°C. TBHP (20 \iL, 100 nmol) was added thereto, the 
mixture was stirred for about 1 9 hours and the temperature was raised to -1 0°C. TBHP (50 \iL, 250 ^ol) was further 
added thereto, followed by stim'ng about 20 hours. DImethylsulfoxide (51 ^L, 255 ^mol) was added to the reaction 
mixture and concentrated. The resulting crude product was purified by thin layer chromatography (MERCK Siiicagel 
60 F254, 0.5 mm, developing solution; toluene:acetone=1:1) and preparative HPLC (SHISEIDO Capcell pak CI 8. 10 
mm I.D. X 250 mm, acetonitrile:water=30:70, 4.0 mL/min.) to obtain the title Compound B5-1 (1 .06 mg, 1 .92 ^mol, 
5.5%) and Compound B5-2 (1 .25 mg, 2.26 iimol, 6.5%) as coloriess oils, respectively. 
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Compound B5-1 

[0292] 1H-NMR spectrum (CD3OD. 400MHz) 5(ppm): 0.87(1 H.d.J=7H2), 0.88(3H.d,J=7Hz), 0.93(3H,t,J=7Hz), 1 .18 
(3H,s), 1.18-1.69(8H,m), 1.33(3H,s), 1.77(3H,d,J=1. 1Hz), 1.82-1 .90(1 H,m),2.05(3H,s),2.49-2.60(3H,m), 2.66(1 H,dd, 
J=2,8Hz). 2.89(1 H,dt,J=2,eHz), 3.52(1 H,dt,J=4,8Hz), 3.73-3.82(1 H.m), 5.04(1 H,d,J=10Hz). 5.05(1 H.d,J=1 1Hz), 5.56 
(1H,dd,J=10,15Hz), 5.70(1 H,dd,J=1 0,1 5Hz), 5.86(1 H,d,J=15Hz), 6.13(1H,d,J=11Hz), 6.52(1 H,dd,J=11,15Hz); 
FAB-MS m/z 551 (M-H)-. 

Compound B5-2 

[0293] IH-NMR spectrum (CD3OD, 400MHz) 8(ppm): 0.8B(3H,d,J=7Hz), 0.90(3H,d,J=7Hz), 0.94(3H,t,J=7Hz), 1.18 
(3H,s), 1,27-1 .43(3H,m), 1.34(3H,s), 1.43-1.65 (4H,m) , 1 .77(3H,d,J=1 .1 Hz), 1.88(1H,dd,J=6,14Hz), 2.05(3H,8), 
2.50-2.62(3H,m), 2.70(1 H,dd,J=2,7Hz), 2.82(1 H,dt,J=2,6Hz), 3.54(1 H,dt,J=5,9Hz), 3.74-3.80(1 H,m), 5.04(1H,d, 
J=10Hz), 5.07(1H,d,J=11Hz), 5.56(1 H,dd,J=1 0,1 5Hz), 5.70(1H,dd,J=10,15Hz), 5.89(1H,d,J=15Hz), 6.14(1H,d, 
J=12Hz), 6.53(1H,dd,J=11,15Hz); FAB-MS m/z 551(M-H)-. 

Example 86 7-Acetoxy-3,6,21 -trihydroxy-6,1 0,1 2,1 6,20-pentamethyl-1 8,1 9-epoxytricosa-1 1 -elide and E-7-acetoxy- 
3,6,21-trlhydroxy-6,10,12,16,20-pentamethyl-18,19-epoxytricosa-14-en-11-ollde (Compound B6-1), and E-7-acetoxy- 
3,6,21-trlhydro)(y-6,10,12,16,20-pentamethvl-18,19-epoxvtricosa-12-en-11-ollde (Compound B6-2) 

[0294] 



Compound B6-1 




Compound B6-2 




[0295] (8E,12E,14E)-7-acetoxy-3,6,21-trihydroxy-6,10,12,16,20-pentamethyl-18,19-epoxytricosa-8,12,14-trlen- 
1 1 -olide (1 2.0 mg, 22.4 nmol) was dissolved in methanol (2.0 mL), and a 1 0% palladium carbon catalyst (WET, moistu re 
52.2%) (1 .2 mg) was added. The mixture was stirred for 20 minutes under hydrogen atmosphere, was filtered (AD- 
VANTEC DISMIC-1 3HP, PTFE, 0.2 jun), and was concentrated. The resulting crude product was purified by thin layer 
chromatography (MERCK Silicagel 60 F254, 0.5 mm, evolution solution; hexane:tetrahydrofuran = 1 :2) to obtain the 
title Compound B6-2 (2.7 mg, 5.1 pmol, 22.7%) and Compound B6-1 (3.6 mg) as coloriess oils, respectively 

Compound 86-1 

[0296] 'H-NMR Spectrum(CD3OD,400MHz)5(ppm) : 0.85-1 .05(1 8.0H,m), 1.14-1.18(3.8H,m), 1.18-2.03{16.0H.m), 
2.03-2.06(3.4H,m), 2.06-2.1 8(0.6H,m), 2.26-2.70(4.9H.m), 2,73-2.82(0.9H,m), 3.49-3.58(1 .OH,m), 3.71-3.79(1 .1H,m), 
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4.77-4.95(1. 1H,m), 5.00-5.06(1. 1H,m), 5.30-5.653.4H,m); FAB-MS m/z 539(M+H)+, 540M-, 537(M-H)-. 
Compound B6-2 

[0297] 'H-NMR SpectrumtCDjOD, 400MHz)S(ppm) : 0.87(1 H,d,J=7Hz), 0.942(3H,d,J=7Hz), 0.944(3H,t,J=7Hz), 
0.98(1 H,cl,J=7Hz),1.17(3H,s),1. 20-1 .70(12H,m),1.63(3H,s),2.05-2.13(2H,m),2.05(3H,S),2.49-2.57(1H,m),2.51(2H, 
d,J=4Hz), 2.63(1 H,dd,J=3,8Hz), 2,76(1 H,dt,J=2,6Hz), 3.52(1 H,dt,J=4,8Hz), 3.73-3.80(1 H,m), 5.02(1 H,d,J=1 1Hz), 
5.03(1 H,d,J=10Hz), 5.50-5.55(1 H,m), 5.54(1H,dd,J=10,15Hz), 5,68(1H,dd,J=10,15Hz); FAB-MS m/z 539(M+H)+. 

Example B7 (8E,1 2E)-7-Acetoxv-3,6-dihydroxy-1 4-oxo-6, 10,1 2-tnmethyl-tetradeca-1 1 -olide (Compound B7) 

[0298] 



Compound B7 



OAc 




[0299] A 4% aqueous solution (213 \iL) of osmium tetraoxide was added to a solution of (8E,12E,14E)-7-acetoxy- 
3,6,21-trlhydroxy-6,10,12,16,20-pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide (15 mg, 28 nmol) in 2 mL of 
acetone, followed by stirring for 2 hours at room temperature. An aqueous solution of sodium sulfite was added to the 
reaction solution and vigorously stirred for a while, and then ethyl acetate was added thereto. The organic layer was 
washed with brine, dried over anhydrous magnesium sulfate and evaporated. The resulting residue was dissolved In 
1 mL of tetrahydrofuran and an aqueous solution of sodium periodate (7.6 mg In 0.5 ml of water) was added thereto, 
followed by stirring at room temperature 1 2 hours. Afterthe reaction solution was diluted with ethyl acetate, the solution 
was washed with distilled water and brine, dried over anhydrous magnesium sulfate and evaporated. The resulting 
residue was purified by silica gel column chromatography (Kanto silica gel 60N spherical, neutral, 40 to 1 00 nm, eluate; 
ethyl acetate/ethyl acelate:methanol=10:1) to obtain the objective compound (1 .2 mg, 11 .6%) as a colorless oil. 
1H-NMR Spectrum (CD3OD, 500MHz) 5 (ppm) : 0.95(3H,d,J=7.0Hz), 1 .20(3H,s), 1 .30-1 ,46(2H,m), 1 .54-1 .72 (2H, m) , 
2.07 (3H, s), 2.20(3H,s), 2.50-2.66(4H,m), 3.76-3.86(1 H,m), 5.05(1 H,d,J=6.0Hz), 5.07(1 H,d,J=6.0Hz), 5.60(1H,dd, 
10.0,1 5.0Hz), 5.76(1 H,dd,J=1 0.0,1 5.0Hz), 6.02(1 H,d,8.0Hz), 10.03(1 H,d,J=8.0Hz); ESI-MS m/z 391 (l\/l+Na)+. 

Example B8 (8E,12E,1 4E)-7-Acetoxy-3,6-dlhvdroxy-21 -methoxy-6,1 0,12,16,20-pentamethyl-1 8,1 9-epoxytricosa- 
8,12.14-trien-11 -olide (Compound B8-1). (8E,12E,14E)-7-acetoxy-3-hydroxy-6,21-dimethoxy- 
6,10,12.16,20-pentamethyl-1B,19-epoxytricosa-8,12,14-trien-11-olide (Compound B8-2), (8E,12E,UE)-7-acetoxv- 
3,6.21 -trimethoxy-6.10,12.16,20-pentamethyl-18,19-epoxytricosa-B.12,14-trien-11-ollde (Compound B8-3), (8E.12E. 
1 4E)-7-acetoxy-6,21 -dlhydroxy-S-methoxy-e. 10.12,1 6.20-pentamethvl-1 8. 1 9-epoxvtrico8a-8.1 2. 1 4-trlen-1 1 -olide 
(Compound BB-4). (8E.12E.14E)-7 acetoxy-3,21-dlhydroxv-6-methoxv-6.10,12,16.20-pentamethvl- 
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1 8,1 9-epoxytricosa-8,12,14-trien-11 -olide (Compound B8-5) and (8E,12E,14E)-7-acetoxy-6-hydroxy-3,21-dimethoxy- 



6,10,12,1 6,20-pentamethyl-1 8,1 9-epoxytricosa-8,1 2,1 4-trlen-1 1 -olide (Compound B8-6) 



[0300] 




Compound B8-1 Compound B8-2 




Compound B8-5 Compound B8-6 

[0301] Methyl trifluoromethanesulfonate (28 mg, 168 ^mol) was added to a solution of (8E,12E,14E)-7-acetoxy- 
3,6,21-trihydroxy-6,10,12,16,20-pentamethyl-18,19-epoxytricosa-8,12,14-trlen-11-ollde (30 mg, 56 (xmol) and 1,8-bis 
(dimethylamlno)naphthalene (43 mg, 202 nmol) in 1 ml toluene, followed by heating at BO'C for 20 hours under nitrogen 
atmosphere. After filtering off the resulting precipitates, the filtrate was diluted with ethyl acetate, an aqueous ammo- 
nium chloride was added thereto, and the solution was vigorously stirred for 5 min. The organic layer was washed with 
a saturated sodium bicartonate aqueous solution and brine, dried over anhydrous magnesium sulfate and evaporated. 
The resulting residue was purified by silica gel column chromatography (Kanto silica gel 60N spherical, neutral, 40 to 
100 Jim, eluate; hexane:ethyl acetate=1:1 to 1:4) and a preparative HPLC (YIMC J'sphere ODS M-80, 20 mm I.D. x 
250 mm, elutlon solvent; acetonltrlle:water=20:80 to 1 00:0) to obtain the respective title compounds. 

Compound B8-1 

[0302] iH-NMRSpectrum(CD3OD,500MH2)5(ppm):0.92(3H,d,J=7.0H2),0.92(3H,d,J=7.0Hz),0.93(3H,t,J=7.0Hz), 
1.13(3H,d,J=6.5H2),1.23(3H,s), 1.32-1. 72(9H,m),1.79{3H,s),2.10(3H,s),2.46-2.66(4H,m),2,68(1H,dd,J=2.0,8.0Hz), 
2.77(1 H,dt,J=2.0,6.0Hz), 3.17-3.24(1 H.m), 3.42(3H,s), 3.76-3.88(1 H.m), 5.09(2H,d,J=10.0Hz), 5.61(1H.dd, 
J=10.0,1S.0Hz), 5.70(1 H,dd,J=8.5,15.0Hz), 5.74(1 H,dd,J=10.0,15.0H2), 6.1 3(1 H,d,J=i 0.5Hz), 6.36(1H,dd, 
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J=10.5,15.0Hz); ESI-MS m/z 551(M+H)+ 573(M+Na)+. 
Compound B8-2 

[0303] 1H-NMR Spectrum(CD3OD,500MHz) 5 (ppm): 0.92(6H,dJ=7.0Hz), 0.93(3H,t,J=7.0Hz), 1 .13(3H,d,J=6.5Hz), 
1.24(3H,s), 1.32-1.72(9H,m), 1 .78(3H,s), 2.10(3H,s), 2.44-2.79(6H,m), 3,1 7-3.24(1 H,m), 3.41(3H,s), 3.42(3H,s), 
3.42-3.50(1 H.m). 4.99(1 H,d,J=11.0Hz), 5.07(1 H.d.lO.OHz), 5.58(1H,dd,J=10.0,15.0Hz), 5.70{1H,dd,J=8.5,15.0Hz), 
5.75(1H,dd,J=9.5,15.0Hz), 6.13(1 H,d,J=11.0Hz), 6.36 (1H,dd,J=1 1.0, 15.0Hz); ESI-MS m/z 565(M-fH)+ 587(M+Na)+. 

Compound B8-3 

[0304] ESI-MS m/z 601 (M+Na)+. 
Compound B8-4 

[0305] 1H-NMR Spectrum(CD3OD,500MHz) 5 (ppm); 0. 95 (3H,d,J=7.0Hz), 0.97(3H,d,J=7.0Hz), 1.01(3H,t, 
J=7.5HZ), 1.15(3H,d,J=7.0H2), 1 .24-1 .34(1 H, m) , 1 .26(3H,s), 1 .34-1 .46(2H,m), 1 .47-1 .64(3H,m), 1 .66-1 .74(2H,m), 

1.74- 1. 84(1 H,m), 1.81(3H,s), 2.13(3H,s), 2.49(1H,dd,J=3.0,14.5Hz), 2.48-2.68(2H,m), 2.73(1 H,dd,J=2.0,8.5Hz), 

2.75- 2.82(2H,m), 3.43{3H,s), 3.45-3.52(1 H,m), 3.55-3.62(1 H,m), 5.02(1 H,d,J=1 0.5Hz), 5.09(1 H,d, J=9.5Hz), 5.61 (1 H, 
dd,J=1 0.0,1 5.0Hz), 5.73(1 H,dd,J=8.5, 15.0Hz), 5.77(1 H,dd,J=1 0.0,1 5.0Hz), 6.16(1H,d,J=11.0Hz), 6.39(1H,dd, 
J=11.0,15.0Hz; ESI-MS m/z 573(M+Na)+, 549(M-H)-, 585(M+CI)-. 

Compound B8-5 

[0306] ^H-NMR Spectrum (CD3OD, 500MHz) 5 (ppm): 0.94 (3H,d,J=6.5Hz), 0.97(3H,d,J=7.0H2), 1.01(3H,t, 
J=7.5Hz), 1.15(3H,d,J=6,5Hz), 1.22-1. 33(1 H,m), 1.27(3H,s), 1 .46-1 .74(8H,m), 1.82(3H,s), 2.11(3H,s), 2.48-2.68(4H, 
m), 2.73(1 H,d,J=8.0Hz), 2.79(1 H,t,J=6.0Hz), 3.39(3H,s), 3.55-3.62(1 H,m). 3.85-3.92(1 H,m), 5.11(1H,d,J=11 .OHz), 
5.19(1 H,d,J=9.5Hz), 5.63(1 H,dd,J=10.0,15.0Hz), 5.73(1H,dd,J=8.5,15.0Hz), 5.78(1H,dd,J=10.0,15.0Hz), 6.16(1H,d, 
J=1 1.0Hz), 6.40(1 H,dd,J=11. 0,1 5.0Hz); ESI-MS m/i 573(M+Na)+, 549(M-H)-, 585(M+CI)-. 

Compound B8-6 

[0307] IH-NMR Spectrum (CD3OD, 500MHz) 5 (ppm): 0.85-0.92(9H,m), 1 .09(3H,d,J=7.0Hz), 1.20 (3H, s) , 
1.21-1 .40(3H,m), 1.42-1 .54(2H,m), 1 .56-1 .68(3H,m), 1.68-1. 76(1 H,m), 1.74(3H,s), 2.06(3H,s), 2,43(1 H,dd, 
J=8.0,14.5Hz), 2,40-2.62(2H,m), 2.64(1 H,dd,J=2.5,7,5Hz), 2.68-2.75(2H,m), 3.12-3,20(1H,m), 3.37(3H,s), 3.38(3H, 
S), 3.38-3.46(1 H,m), 4,95(1 H,d,J=11. OHz), 5.03(1 H,d,J=9.5Hz), 5.54(1H,dd,J=9.5,15,0Hz), 5,66(1H,dd, 
J=8.0,15.0Hz), 5.71(1H,dd,J=10.0,15.0Hz), 6,09(1 H,d,J=11. OHz), 6.32 (1H, dd, J=11,0, 15,0Hz); ESI-MS m/z 565 
(M+H)+, 587 (M+Na)+. 

Example B9 (8E,12E,14E)-7-Acetoxy-3,6,17-trihydroxv-21-methoxy-6,10,12,16,20-pentamethvl-18,19-epoxvtricosa- 
8,12,14-trlen-11-ollde (Compound B9) 

[0308] 



Compound B9 
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[0309] By using (8E,12E,14E)-7-acetoxy-3,6,17,21-tetrahydroxy-6,10,12,16,20-pentamethyl-18,19-epoxytricosa- 
8,12,14-trien-11-olide (2.3 mg, 4.2 (itnol) obtained In Example A22, methylatlon of the hydroxy group was carried out 
In the san^e manner as Example B8, to give the title compound (30 ^g). 

iH-NMR Spectrum (CDCI3, 500N/IHz) 5 (ppm) : 0.86-0.94 (9H,m) , 1.16(3H,d,J=6.5Hz), 1.22(3H,s), 1 .22-1 .74(7H,m), 
1.75(3H,s), 2.10(3H,s), 2.46-2.58(3H,m), 2.63(1 H,dd,J=3.5,14.5Hz), 2.82(1 H,dd,J=2.0,5.0Hz), 2.91(1H,dd, 
J=2.0,8.0Hz),3.18(1H,dt.J=4.0,10.5Hz), 3.29-3.35(1 H,m),3.41(3H,s),3.72-3.80(1H,m),5.09(1H,d,J=9.5Hz),5.16(1H, 
d,J=11.0Hz), 5.58-5.74(3H,m), 6.09(1H,d,J=10.5Hz), 6.32(1 H,dd,J=11. 0,1 5.0Hz); ESi-IVIS m/z 589(iVI+Na)+, 601 
(M-t-CI)-. 

Example 81 0 (8E,12E,14E)-7-Acetoxy-3,21-bls(t-bulyldlmethylslloxy)-6-hydroxy-6,10,12,16,20-pentamethyl- 
18,1 9-epoxytricosa-8,1 2,1 4-trien-11 -ollde (Compound B1 0-1 ), (8E,1 2E, 14E)-7-acetoxy-3-t-butyldlmethylslloxy- 
6.21-dlhydroxy-6,10,12,16,20-pentamethyl-18,19-epoxytrlcosa-8,12.14-trien-11-ollde (Compound B10-2) and (BE. 
1 2E,1 4E)-7-acetoxy-21 -(t-butyldimethylslloxy)-3.6-dlhydrDxy-6,1 0,1 2,1 6,20-pentannethyl-1 8,1 9-epoxvtricosa- 
8.12,14-trien-11-ollde (Compound B10-3) 

[0310] 



Compound BlO-1 




(wherein TBS is the abbreviation of t-butyldlmethylsllyl, and so forth.) 

[0311] To a solution of (8E,12E,14E)-7-acetoxy-3,6,21-trihydroxy-6,10,12,16,20-pentamethyl-18,19-epoxytricosa- 
8,12,14-trien-11-ollde (10 mg, 56 nmol) and imidazole (4.2 mg, 61 nmoi) In 0.4 mL of N,N-dlmethyifonTiamide was 
added a solution of t-butylchiorodimethylsilane in 0.1 mL of N,N-dimethyiformamide, followed by stirring at room tem- 
perature for 12 hours under nitrogen atmosphere. The reaction solution was diluted with ethyl acetate, washed with 
distilled water and brine, dried over anhydrous magnesium sulfate and evaporated. The resulting residue was purified 
by silica gel column chromatography (Kanto silica gel SON spherical, neutral, 40 to 1 00 \m, eluate; hexane:ethyl ace- 
tate=3:1 to 1 :1) to obtain the title Compound 81 0-1 (5.3 mg, 38%), Compound B10-2 (2.4 mg, 40%) and Compound 
810-3 (1.5 mg, 12%) as colorless oils, respectively 

Compound B10-1 

[0312] 1H-NMR Spectrum (CDgOD.SOOMHz) 5 (ppm): 0.12(6H,s), 0.13(3H,s), 0.14(3H,s), 0.38(3H,t,J=7.2Hz), 0.90 
(3H,d,J=6.8Hz),0.93(3H,d,J=6.8Hz),0.95(9H,s),0,96(9H,s), 1.22(3H,d,J=6,6Hz), 1.26-1. 33(1 H,m),1 .36-1.63(6H,m), 
1 .67-1 .75 (2H,m), 1 .77(3H,S), 2.11 (3H,s), 2.42(1 H,dd,J=4.8,15.0H2), 2.48-2.64(3H,m), 2.66(1 H,dd,J=3.0,8.4Hz), 2.77 
(1 H,dt,J=2.4.6.0Hz), 3.75-3.80(1 H,m), 3.93-3.99(1 H,m), 4.94(1 H,d,J=10.8Hz), 5.07(1 H,d.J=9.6Hz), 5.61(1H,dd, 
J=9.6,15.0H2), 5.68(1 H,dd,J=8.4,15.0H2), 5.75(1 H,dd,J=9.6,15.0Hz), 6.14(1H,d,J=10.8Hz), 6.36(1H,dd, 
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J=10.8,15.0Hz); ESI-MS m/z 765(M+H)+. 
Compound B10-2 

[0313] 1H-NMR Spectrum (CDaOD.eOOMHz) 5 (ppm) : 0.13(3H,s), 0.14{3H,s), 0.93(3H,d,J=6.8Hz), 0.94(3H,d, 
J=6.8HZ), 0.96(9H,S), 0.98(3H,t,J=7.2Hz), 1 .13(3H,d,J=7.2H2). 1 .13(3H,d,J=6.6Hz), 1 .20-1 .28(1 H,m), 1 .34-1 .76(8H, 
m), 1.77(3H,s), 2.10(3H,s), 2.42(1H,dd,J=4.8,13.8Hz), 2.47-2.65(3H,m), 2.70(1 H,dd,J=2.4,8.4Hz), 2.77(1H,dt, 
J=2.4,6.0Hz), 3.53-3.58(1 H,m), 3.93-4.00(1 H,m). 4.94(1 H,d,J=1 0.8Hz), 5.07(1 H,d,J=9.6Hz), 5.61(1H,dd, 
J=9.6,15.0Hz), 5.71(1H,dd,J=8.4,15.0Hz), 5.74(1 H,dd,J=9.6,15.0Hz), 6.1 5(1 H,d,J=1 0.8Hz), 6.36(1H,dd, 
J=10.8,15.0Hz); ESI-MS m/z 651(M+H)+ 673(M+Na)+. 

Compound B10-3 

[0314] 1H-NMR Spectrum (CD3OD, 600MHz) 8 (ppm): 0.12(6H,s), 0.86{3H,d,J=7.2Hz), 0.90(3H,d,J=7.2Hz), 0.92 
(9H,s), 0.95(3H,t,J=6.6Hz), 1 .12(3H,d,J=6.6Hz), 1 .23(3H,s), 1 .26-1 .74{9H,m), 1 .78(3H,s), 2.10 (3H, s) , 2.44-2.68(4H, 
m), 2.66(1 H,dd,J=2.4,8.4Hz), 2.77(1 H,dt,J=2.4.6.0Hz), 3.75-3.85(2H,m), 5.08(1 H,d,J=10.8Hz), 5.09(1 H,d,J=9.6Hz), 
5.61(1H,dd,J=9.6,15.0Hz), 5.68(1 H,dd,J=8.4,15.0Hz), 5.74(1H,dd,J=9.6,15.0H2), 6.13(1 H,d,J=10.8Hz), 6.36(1H,dd, 
J=10.8,15.0Hz); ESI-MS m/z 651(M+H)+ 673(M+Na)+. 

Example B11 (8E,12E,14E)-7-Acetoxy-6.21-bis(1-ethoxyethoxy)-3-(t-butyldimethylsiloxv)- 
6,10,12,1 6,20-pentamethyl-1 8, 1 9-epoxyti1cosa-8, 1 2, 1 4-trien-11 -olide (Compound B11 ) 

[0315] 



Compound Bll 




(wherein EE is the abbreviation of 1-ethoxyethyl, and so forth.) 

[0316] Pyridinium p-toluenesulfonate (1.8 mg, 7 jxmol) was added to a solution of (8E,12E,14E)-7-acetoxy-3-(t- 
butyldimethyl8iloxy)-6,21-dihydroxy-6,10,12,16,20-pentamethyl-18,19-epoxytricosa-8,12,14-trlen-11-ollde (44 mg, 67 
nmol) obtained in Example B1 0 and ethyl vinyl ether (98 mg, 1 .35 mmol) in methylene chloride (3 mL), and the mixture 
was stin-ed at room temperature for 1 8 hours. The reaction solution was diluted with ethyl acetate, washed with distilled 
water and brine, dried over anhydrous magnesium sulfate and evaporated. The resulting residue was purified by silica 
gel column chromatography (Kanto silica gel 60N, 40 to 50 (xm, ethyl acetate:hexane=1 :4 to 1:2) to obtain the title 
compound (35 mg, 66%) as a colorless oil. 
ESI-MS m/z 81 7 (M+Na)-". 
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Example B1 2 (8E, 1 2E, 1 4E)-3,21 •bis(t-Butyldimethvlsiloxy)-6,7-dihydroxy-6, 10,12.1 6,20-pentamethyl- 
18,19-epoxyti1cosa-8,12.14-trlen-11-ollde (Compound B12) 

[0317] 



Compound B12 




[0318] Potassium carbonate (48 mg, 0.35 mmol) was added to a solution of (8E,12E,14E)-7-acetoxy-3,21-bis(t- 
butyldimethylsiloxy)-6-hydroxy-6,10,12,16,20-pentamethyl-18,19-epoxyti1cosa-8,12,14-trien-11-olide (220 mg, 0.29 
mmol) obtained in Example B11 methanol (15 mL), followed by stirring at room temperature for 15 hours. After acetic 
acid (40 \iL, 0.69 mmol) was added, the reaction solution was evaporated. The residue was dissolved in ethyl acetate, 
and the solution was washed with a saturated sodium bicarbonate aqueous solution and brine, dried over anhydrous 
magnesium sulfate and then concentrated to dryness under reduced pressure to obtain the title compound (0.2 g, 95%) 
as a colorless amorphous. 
ESI-MS m/z 762(M+K)+. 

Example 81 3 (8E,12E,14E)-3,21-bis(t-Butyldimethylslloxy)-6,7-cari3onyldioxv-6,10,12,16,20-pentamethyl- 
18,19-epoxytricosa-8,12,14-trien-11-ollde (Compound B13) 

[0319] 



Compound B13 




[0320] (8E,12E,14E)-3,21-bis(t-Butyldimethylsiloxy)-6,7-dihydroxy-6,10,12,16,20-pentamethyl-18,19-epoxytricosa- 
8,12,14-trlen-11-ollde (15 mg, 20 mmol) obtained in Example B12 and N,N'-carbonyIdilmidazole (20 mg, 120 pmol) 
were dissolved In 0.5 mL of tetrahydrofuran, followed by stirring at 60°C for one hour. The reaction solution was diluted 
with ethyl acetate, washed with brine, dried over anhydrous magnesium sulfate and then evaporated. The resulting 
residue was purified by silica gel column chromatography (Kanto silica gel 60N, 40 to 100 ^m, eluate; hexane:ethyl 
acetate=6:1 ) to obtain the title compound (1 5.4 mg, 86%) as a colorless oil. 
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Example B1 4 (BE,12E,14E)-21-(t-Butyldimethylsiloxy)-6,7 cart)onyldioxy-3-hyclroxy-6, 10.12,1 6.20-pentamethvl- 
18,19-epoxytricosa-8,12,14-trien-11-olide (Compound B14-1) and (8E,12E,14E) -6,7-carbonyldioxv-3,21-dihydroxy- 
6,10,12,16,20-pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide (Compound B14-2) 

[0321] 




Compound B14-1 Compound B14-2 



[0322] A solution of 1 .0 M of tetrabutylammoniumfluorlde In tetrahydrofuran (240 \iL, 240 nmol) was added to a 
solution of (8E, 1 2E,1 4E)-3,21 -bls(t-butyldimethylsiloxy)-6,7-carbonyldloxy-6,1 0, 1 2,1 6,20-pentamethyl-1 8,1 9-epox- 
ytrlcosa-8,1 2,14-trien-1 1 -olide (9 mg, 1 2 nmol) obtained in Example B1 3 In tetrahydrofuran (2.5 mL), followed by stirring 
at room temperature for 20 hours. Acetic acid (14>iL, 240 )imol) was added to the reaction solution, and it was diluted 
with ethyl acetate. Then, the reaction solution was washed with distilled water and brine, dried over anhydrous mag- 
nesium sulfate and evaporated. The resulting residue was purified by thin layer chromatography (MERCK Siiicagei 60 
F254, 0.2 mm, developing solution; hexane:ethyl acetate=2:3) to obtain the title Compound B14-1 (4.3 mg, 56%) as 
a colorless oil and Compound B14-2 (0.92 mg, 15%) as a white powder, respectively. 

Compound B14-1 

[0323] iH-NMR spectrum (CD3OD, 500MHz) 5(ppm): 0.08(6H,m), 0.08(6H,s), 0.83(3H,t,J=7,3Hz), 0.86(3H,d, 
J=7.3Hz), 0.91(3H,d,J=7.3Hz), 0.92(9H,s). 1.08(3H,d,J=7.0Hz), 1.22-1.58(10H,m), 1. 66(1 H.dt,J=5.5,1 4.0Hz), 1.75 
(3H,s), 1. 84(1 H,t,J=1 2.0Hz), 2.07(1 H,dt,J=7.5,8.0Hz), 2.30(1 H,dd,J=9.5,10.5Hz), 2.42-2.54(1 H,m), 2.60-2.76(4H,m), 
3.71 -3.76(1 H.m), 3.88-3.96(1 H,m), 4.80(1 H, covered with CD3OH), 4.95(1 H.d,J=1 1.0Hz), 5.65(1 H,dd,J=8.5,1 5.0Hz), 
5.69(1 H,dd,J=10.0,15.0Hz), 5.77(1H,dd,J=10.0,15.0Hz), 6.09(1 H,d,J=10.5Hz), 6.32(1H,dd,J=11.0,15.0Hz); ESI-MS 
m/z 657(M+Na)+. 

Compound B14-2 

[0324] iH-NIVIR spectrum (CD3OD, 50OMH2) 5(ppm): 0.90(3H,d,J=7.0Hz), 0.91(3H,d,J=6.5Hz), 0.94(3H,t,J=7,5Hz), 
1.09(3H,d,J=6,5Hz), 1.06-1.21(1H,m), 1.21-1.51(8H,m), 1.64(1H,dt,J=13.5,5.5Hz), 1.75(3H,s), 1. 85(1 H,t,J=1 1.0Hz), 
2.07(1 H,dt,J=7.5,13.0Hz), 2.30(1 H,dd,J=1 0.0, 15.0Hz), 2.42-2.54(1 H,m), 2.64-2.76(4H,m), 3.49-3.55(1 H,m), 
3.88-3.95(1 H,m), 4.80(1 H,d,J=8.5Hz), 4.95(1 H,d,J=11.0Hz), 5.67(1 H,dd,J=8.5,15.0Hz), 5.68(1H,dd,J=9.0,15.0Hz), 
5.76(1 H,dd.J=9.0,15.0Hz), 6.1 0(1 H,d,J=1 1.0Hz), 6.32(1H,dd,J=11.0,15.0Hz); ESI-MS m/z 543(M+Na)+. 
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Example B1 5 (8E, 1 2E. 1 4E)-21 -(t-butyldimethyl)siloxy-3-hydroxy-6,7-dimethoxy-6, 1 0, 1 2, 1 6,20-pentamethyl- 



18,19-epoxytricosa-8,12,14-trlen-11-olide (Compound B15-1) and (8E,12E.14E)-3,21-dihydroxy-6,7-dlmethoxy- 



6,10,12,1 6,20-pantamethyl-1 8, 1 9-epoxytricosa-8.1 2, 1 4-trien-1 1 -olide (Compound B1 5-2) 



Compound B15-1 



Compound BIS -2 




*0H 



[0326] By using (8E,12E,14E)-3,21-bis(t-butyldimethylsiloxy)-6,7-dihydroxy-6,10,12,16,20-pentamethyl- 
18,ig-epoxytrfcosa-8,12,14-trien-11 -olide (20 mg, 28 (imoi) obtained in Exampie 812, the methyiatlon of the hydroxy 
group was carried out In the same manner as Example B8, and then the deprotectlon was caried out in the same 
manner as In Example B14, to obtain the tide Compound B15-1 (8.4 mg, 40%) and Compound B15-2 (8.6 mg, 42%) 
as colorless oils, respectively. 

Compound B15-1 

[0327] 1H-NMR spectrum (CD3OD, 500MHz) S(ppm): 0.08(6H,s), 0.83(3H,t,J=7.5Hz), 0.87(3H,d,J=7.0Hz), 0,92(9H, 
s), 0.94{3H,d,J=7.0Hz), 1.24-1. 62(1 2H,m), 1.29(3H,s), 1.76(3H,s), 2.44-2.6B(5H,m), 2.73(1 H,dt,J=2.0,6.0Hz), 3.23 
(3H,s), 3.27(3H,s), 3.71-3.76(1 H,m), 4.78-4.82(1H covered with CD3OH), 5.07(1 H,d,J=1 0.5Hz), 5.45{1H,dd, 
J=10.0,15.0Hz), 5.58(1 H,dd,J=9.5,1 5.0Hz), 5.64(1 H,dd,J=8.5,15.0Hz), 6.09(1 H,d,J=1 1.0Hz), 6.33(1H,dd, 
J=11.0,15.0Hz). 

Compound B15-2 

[0328] 1H-NMR spectrum (CD3OD, 500MHz) 5(ppm): 0.91 (3H,cl,J=7.0Hz), 0.94(3H,t,J=7.5Hz), 0.95(3H,d,6.5Hz), 
1,09(3H,d,J=7.0Hz), 1. 11-1. 26(1 H,m), 1.26-1.68(8H,m), 1.29(3H,s), 1.76(3H,s), 2.44-2.56(3H,m), 2,S8-2.68(2H,m), 
2.73(1 H,dt,J=2.0,6.0Hz), 3,23(3H,s), 3.27(3H,s), 3.48-3.55(1 H,m), 3.76-3.84(1 H covered with CD3OH), 5.07(1 H,d, 
J=11.0Hz), 5.45(1 H,dd,J=10.0,15.0Hz), 5.59(1H,dd,J=10.0,15.0Hz), 5.67(1 H,dd,J=8.5,15.0Hz), 6.09(1 H,d,J=11.0), 
6.33(1 H,dd,J=11.0,15.0Hz); ESI-MS m/z 545(M+Na)+. 

Exampie B1 6 (8E, 1 2E, 1 4E)-7-Acetoxy-3,6-dlhydroxy-21 -methanesulf onyloxy-6,1 0, 12,1 6,20-pentamethyl- 

18,19-epoxytricosa-8.12,14-trien-11-oiide (Compound B16-1) and (8E,12E,14E)-7-acetoxy-6-hvdroxy- 

3,21 -dlmethanesulfonyloxy-6,1 0,1 2,1 6,20-pentamethyl-1 8,1 9-epoxytricosa-8,1 2,1 4-trien-1 1 -oiide (Compound B1 6-2) 



[0329] 



Compound B16-1 



Compound B16-2 
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[0330] A solution of (8E,12E,14E)-7-acetoxy-3,6,21-trihydroxy-6,10,12,16,20-pentamethyl-18,19-epoxytricosa- 
8,12,14-trien-11-olide (56.3 mg, 104.9 nmol) in dicliioromethane (1 .0 mL) was ice-cooled, and dimethylaminopyridine 
(39.6 mg, 324.1 (imol) was added thereto. Atter stimng for about 30 min., mesyl chloride (12.5 nL, 1 61 .5 junol) was 
added and the temperature was raised to room temperature. After stirring for about 3 hours, it was diluted with ethyl 
acetate (1 0 mL), and washed with distilled water (2 mL) for two times and with brine (2 mL). The organic layer obtained 
was dried over anhydrous sodium sulfate, filtered and then concentrated. 

[0331] The resulting crude product was purified by thin layer chromatography (MERCK Silicagel 60 F254, 0.5 mm, 
developing solution; ethyl acetate) to obtain the title Compound B16-2 (22.1 mg, 31.9 (unol, 30.4%) and Compound 
B1G-1 (22.5 mg, 36,6 (imol, 34.9%) as colorless oils, respectively. 

Compound B16-1 

[0332] iH-NMR spectrum (CDgOD, 400iVIHz) 5(ppm) : 0.87(1 H,d,J=7Hz), 0.94(3H,t,J=7Hz), 0.96(3H,d,J=7H2), 1 .07 
(3H,d,J=7H2), 1.18(3H,s), 1.33-1.40(2H,m), 1.51-1.71(5H,m), 1 .52-1 .89(2H,m), 1.74(3H.d,J=1.1Hz). 2.05(3H.s), 
2.43-2.60(2H,m), 2.51(1H,d,J=4H2), 2.67(1 H,dd,J=2,8Hz), 2.78(1 H,dt,J=2,6Hz), 3.08(3H,s), 3.74-3.81 (1H,m), 4.68 
(1H,dt,J=4,7Hz), 5.02(1 H,d,J=1 1Hz), 5.04(1 H,d,J=10Hz), 5.56(1 H,dd,J=1 0,1 5Hz), 5.65(1 H,dd,J=9,16Hz), 5.69(1H, 
dd,J=10,15Hz), 6.09(1 H.d,J=1 1Hz), 6.32(1 H,dd,J=11,15Hz); FAB-MS m/z 637(M+Na)+. 

Compound B16-2 

[0333] IH-NMR spectrum (CD3OD, 400MHz) 8(ppm) : 0.88(1 H,d,J=7Hz), 0.94(3H,t,J=8Hz), 0.96(3H,d,J=7Hz), 1 .08 
(3H,d,J=7Hz), 1.19(3H,s), 1.40-1.70(2H.m), 1.70-1.B9(5H,m), 1.75(3H,d,J=1.1Hz), 2.06(3H,s), 2.42-2.52(1 H,m), 
2.53-2.62(1 H,m), 2.64-2.73(2H,m), 2.78(1 H,dd,J=2,6Hz), 2.83(1 H,dd,J=4,15Hz), 3.08(3H,s), 3.12(3H,8), 4.67(1 H,dt, 
J=4,7Hz), 4.68-4.75(1H,m), 5.02(1 H,d,J=1 1Hz), 5.03(1 H,d,J=10Hz), 5.58(1H,dd,J=10,15Hz), 5.67(1 H,dd,J=8,16Hz), 
5.71 (1H,dd,J=1 0,1 5Hz), 6.10{1H,d,J=10Hz),6.33(1H,dd,J=10,15Hz); FAB-MS m/z 71 5(M+Na)+. 

Example B1 7 (8E,12E,14E)-7-Acetoxy-3.6-dihydroxy-21-(toluene-4-sulfonyloxy)-6,10,12,16,20-pentamethyl- • 
18,19-epoxvtrlcosa-8,12,14-trlen-11-olide (Compound 81 7) 

[0334] 



Compound B17 




[0335] A solution of (8E,12E,14E)-7-acetoxy-3,6,21-trihydroxy-6,10,12,16,20-pentamethyl-18,19-epoxytricosa- 
8,12,14-trlen-11-ollde (52.3 mg, 97.4 nmoi) in dichioromethane (1 .0 ml) was ice-cooled, and dimethylaminopyridine 
(37.4 mg, 306.1 fimoi) was added thereto. After stirring for about 30 min., tosyl chloride (28.6 mg, 150.0 nmol) was 
added and the temperature was raised to room temperature. After stirring for 4 hours, the reaction mixture was diluted 
with ethyl acetate (10 mL), and washed with distilled water (2 mL) for two times and with brine (2 mL). The organic 
layer obtained was dried over anhydrous sodium sulfate, filtered and then concentrated. The crude product was purified 
by medium pressure column chromatography (toluene:acetone=10:1 , MERCK Lobar, LiChroprepSI 60, 4 ml/mln.) and 
a thin layer chromatography (MERCK Silbagel 60 F254, 0.5 mm, developing solution; ethyl acetate) to obtain the title 
Compound (8.8 mg, 12.7 (irnol, 13.0%) as a colorless oil. 

iH-NMR spectrum (CD3OD, 400MHz) 5(ppm) : 0.80(3H,t,J=7Hz), 0.83(3H,d,J=7Hz), 0.85(3H,d,J=7Hz), 1.04(3H,d, 
J=7Hz), 1.18(3H,s), 1.20-1 .40(4H,m), 1.50-1.72(5H,m), 1.72(3H,d,J=1.1Hz), 2.06(3H,s), 2.25(1 H,dd,J=2,8Hz), 
2.35-2.45(1 H,m), 2.44(3H,s), 2.52(2H,d,J=3Hz), 2.52-2.60(1 H,m), 2.66(1 H,dt,J=2,6Hz), 3.75-3.81 (1H,m), 4.64(1 H,dt, 
J=4,6Hz), 5.02(1 H,d,J=8Hz), 5.04(1 H,d,J=7Hz), 5.555(1 H,dd,J=8,15Hz), 5.558(1H,dd,J=10,15Hz), 5.69(1H,dd, 
J=10,15Hz), 6.05(1 H,d,J=11 Hz), 6.28(1 H,dd,J=11,15Hz), 7.42(1 H,d,J=8Hz), 7.79(1 H,d,J=8Hz); FAB-MS m/z 713 
(M+Na)+. 
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Example B1 8 (8E,12E,14E)-7-Acetoxy-21-fluoro-3.6-dihydroxy-6,10,12,16,20-pentamethvl-18,19-epoxytricosa- 
8,12,14-trien-11-olide (Compound B18-1), (8E,12E,14E)-7-acetoxy-21-fluoro-3-hydroxy-6-methvlene- 
10,12,16,20-tetramethyl-18,19-epoxytricosa-8,12,14-trien-11-olid6 (Compound B18-2), (8E,12E,14E)-7-acetoxy- 

6- f luoro-31 ,21 dihydroxy-6, 1 0,12,1 6,20-pentamethvl-1 8,1 9-epoxytficosa-8, 1 2,1 4-trien-1 1 -olide and (8E,1 2E, 1 4E)- 

7- acetoxy-20-fluoro-3,6-dihydroxy-6,10,12,16,20-pentamethyl-18,19-epo)(ytrieosa-8,12,14-trien-11-ollde (Compound 
81 8-3), (8E,12E,14E)-7-ac6toxy-6,21 -difluoro-3-hydroxy-6,1 0,12,16,20-pentamethyl-1 8,1 9-epoxytricosa- 
8,12,14-trien-11-olide (Compound 818-4), and (8E,12E,14E)-7-acetoxy-6, 20-difluoro-3-hydroxy- 

6, 1 0, 1 2,1 6,20-pentamethvl-1 8,1 9-epoxytficosa-8,1 2,1 4-trien-1 1 -olide (Compound B1 8-5) 




Compound B18-3 




[0337] A solution of (8E,12E,14E)-7-acetoxy-3-t-butyldimethylsiloxy-6,21-dihydroxy-6,10,12,16,20-pentamethyl- 
18,19-epoxytricosa-8,12,14-trien-11 -olide (48.3 mg, 74.2 (imol) in dichloromethane (0.5 mL) was cooled to-35°C, and 
DAST (15.0 nL, 1 13.5 ^mol) was added thereto. After 30 min., DAST (1 0.0 jiL, 75.7 nmol) was further added, followed 
by stirring for 15 min. The reaction mixture was diluted with dichloromethane (4 mL), a saturated sodium bicarbonate 
aqueous solution (1 mL) was added thereto and the temperature was raised to room temperature. The organic layer 
was washed with a saturated sodium bicarbonate aqueous solution (1 mL) and brine (1 mL). The organic layer obtained 
was dried over anhydrous sodium sulfate, filtered and then concentrated. The resulting crude product was purified by 
thin layerchromatography (MERCK Silicagel 60 F254, 0.5 mm, developing solution; hexane:ethyi acetate=4: 1 ) to obtain 
9.4 mg and 7.2 mg as a mixture. These products were provided for the following procedures, respectively. 9.4 mg of 
the resulting product was dissolved in tetrahydrofuran (0.1 ml), , and purified water (0.2 mL) and acetic acid (0.3 mL) 
were added thereto. After stirring overnight, the mixture was diluted with ethyl acetate (20 mL), and washed with a 
saturated sodium bicarbonate aqueous solution (2 mL), purified water (2 mL) and brine (2 mL). The organic layer 
obtained was dried over anhydrous sodium sulfate, filtered and then concentrated. The resulting cnjde product was 
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purified by preparative HPLC (SHISEIDO Capcell pal<C18, 10 mm I.D. x 250 mm, acetonitrile:water=60:40, 4.0 mU 
min.) to obtain Compound B18-2 (0.91 mg, 1 .8 nmol, 2.4% (two steps)), Compound B18-4 (2.34 mg, 4.3 nmoi, 5.8% 
(two steps)) and Compound B18-5 (1 .33 mg, 2.5 timol, 3.4% (two steps)), as colorless oils, respectively. Further, 7.2 
mg of the resulting product was dissolved in tetrahydrofuran (0.1 mL), and purified water (0.1 mL) and acetic acid (0.3 
mL) were added thereto. After stirring overnight, the mixture was diluted with ethyl acetate (20 mL), and washed with 
purified water (2 mL) for two times and with brine (2 mL). The organic layer obtained was dried over anhydrous sodium 
sulfate, filtered and then concentrated. The resulting crude product was purified by preparative HPLC (SHISEIDO 
Capcell pakC18, 10mm I.D. x 250mm, acetonitrlle:water^50:50, 4.0 mL/mln.) to obtain Compound B1 8-1 (1.20 mg, 
2.2 ^mol, 3.0% (two steps)) and Compound B18-3 (mixture) (1 .37 mg, 2.5 \vmo\, 3.4% (two steps)) as colorless oils, 
respectively. 

Compound 81 8-1 

[0338] 1H-NMR spectrum (CD3OD, 400MHz) S(ppm): 0.87(1 H,d,J=7Hz), 0.94(3H,d,J=7Hz), 0.97(3H,t,J=7Hz), 1 .07 
(3H,d,J=7Hz), 1.18(3H,s), 1.31-1.79(9H,m), 1.73(3H,d,J=0.7Hz), 2.05(3H,s), 2.41 -2.61 (2H,m), 2.51(1H,d,J=4Hz), 
2.66-2.72(2H,m), 3.74-3.81 (1H,m), 4.31(1H,ddd,J=4,a,48Hz), 5.03(1 H,d,J=1 1Hz), 5.04(1 H,d,J=10Hz), 5.56(1H,dd, 
J=10,15Hz),5,64(1H,dd,J=8,15Hz).5.69(1H,dd,J=10,15H2),6.08(1H,d,J=11Hz),6.32(1H,dd,J=11,15Hz); FAB-MS m/ 
Z561(M+Na)+. 

Compound B1B-2 

[0339] lH-l\iMR spectrum (CDgOD, 400MHz) 5(ppm): 0.73-0.96 (S.OH.m), 1.05-1.10(3.3H,m), 1.15-1.70(13H,m), 
1 .72-1 .75(3.3H,m), 2.03-2.07(3.1 H,m), 2.43-2.91 (5.1 H,m), 3.48-3.53(0.2H,m), 3.73-3.80(1 .0H,m), 5.00-5.08(1 .7H,m), 
5.36-5.76(3.3H,m). 6.08-6.12(1 .OH,m), 6.28-6.38(1 .OH.m); FAB-MS m/z 539(M+H)+. 

Compound 81 8-3 

[0340] 'H-NMR spectrum (CD3OD, 4OOMH2) 5(ppm): 0.86(1 H,d,J=7Hz), 0.94(3H,d,J=7Hz), 0.97(3H,t,J=8H2), 1 .07 
(3H,d,J=7Hz), 1 .30-1 .77(7H,m), 1 .72(3H,d,J=1 .1 Hz), 2.01(3H,s), 2.14(1 H,dd,J=11 ,13Hz), 2.31 -2.38(1 H,m), 2.42-2.59 
(3H,m), 2.66-2.72(3H,m), 3.80-3.87(1 H,m), 4.31(1H,ddd,J=4,9,48Hz), 4.93(1 H.d,J=1 1Hz), 5.03(1H,s), 5.17(1H,s), 
5.28(1H,d,J=9Hz),5.41-5.52(2H,m),5.64(1H.dd,J=8,15Hz), 6.07(1 H,d,J=11Hz), 6.31(1H,dd,J=10,15Hz); FAB-MS m/ 
z 543(M-t-Na)-<-. 

Compound 81 8-4 

[0341] IH-NMR spectrum (CD3OD, 400MHz) 5(ppm): 0.88(1 H,d,J=7H2), 0.94(3H,d,J=7Hz), 0.97(3H,t,J=8Hz), 1 .07 
(3H,d,J=7Hz), 1.44(3H,d,J=22Hz), 1.21-1.85(9H,m), 1.73(3H,d,J=1.1Hz), 2.03 (3H, s) , 2.41-2.63(2H,m), 2.49(2H,d, 
J=4Hz), 2.67-2.72(2H,m), 3.73-3.80(1 H,m), 4.31 (1 H.ddd, J=4,9,48Hz), 5.03(1 H,d,J=1 1 Hz), 5.38-5.50(2H,m), 5.65(1 H, 
dd.J=8,15Hz), 5.72(1 H,dd,J=10,14Hz), 6.09(1 H,d,J=12Hz), 6.31 (1H,dd,J=11 ,15Hz); FAB-MS m/z 563(M+Na)+. 

Compound 81 8-5 

[0342] IH-NMR spectrum (CD3OD, 400MHz) 8(ppm): 0.87(1 H,d,J=7Hz), 0.94(3H,t,J=7Hz), 1 .08(3H,d,J=7Hz), 1 .20 
(3H,d,J=22Hz), 1.37-1.70(9H,m), 1.44(3H,d,J=22Hz), 1 .73(3H.d,J=0.7Hz), 1.74-1. 85(1 H.m). 2.03(3H,s), 2.41-2.51 
(1H,m),2.49(2H,d,J=4Hz),2.52-2.62(1H,m),2.83(1H,dd,J=2,16Hz), 2.89(1 H,dt,J=2,6Hz), 3.72-3.80(1 H,m), 5.03(1 H, 
d,J=11Hz), 5.36-5.50(2H,m), 5.66(1 H,dd,J=8,15Hz), 5.71 (1H,dd,J=1 0,1 4Hz), 6.10(1H,d.J=11Hz), 6.32(1H,dd, 
J=11,15Hz); FAB-MS m/z 563(M+Na)+. 

Example B1 9 (8E,12E,14E)-7-Acetoxy-21-fluoro-8,10,12,16,20-pentamethyl-3,8,1B,19-diepoxytricosa-8,12,14-trien- 
11-olide (Compound B19-1), (8E,12E,14E)-7-acetoxy-20-fluoro-6,10,12.16,20-pentamethyl-3,6,18,19-diepoxytricosa- 
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8,12,14-trien-11-olide (Compound B19-2), and (8E.12E,14E,21E)-7-acetoxy-6.10,12.16.20-pentamethyl- 
3,6,18,1 9-diepo)(Ytricosa-8,1 2. 1 4,21 -tetraen-1 1 -olide (Compound B1 9-3) 

[0343] 




Compound B19-3 



[0344] (8E,1 2E,1 4E)-7-Acetoxy-3,6,21 -trihydroxy-6,1 0,12,1 6,20-pGntamethyl-1 8,1 9-6poxytricosa-8,1 2,1 4-trien- 
11-ollde (10.2 mg, 19.0 (imol) was dissolved in dichioromethane (0.3 mL) and cooied to -30°C. Then, DAST (15.0 \iL, 
113.5 iimol) was added dropwise. After stining for 30 min., the mixture was diluted with dichioromethane (4 mL), and 
washed with a 5% aqueous sodium bicarbonate, water and brine. The organic layer obtained was dried over anhydrous 
sodium sulfate and concentrated. The resulting crude product was purified by preparative HPLC (SHiSEIDO Capcell 
pal<C18, 10 mm I.D. x 250 mm, acetonltrile:water=60:40, 4.0 mUmin.) to obtain the title Compound B1 9-1 (2.0 mg, 
3.6 fimol, 19.1%), Compound B19-2 (1.1 mg, 1.9 nmol, 10.3%) and Compound B19-3 (0.9 mg, 1.7nmol, 9.1%), as 
colorless oils, respectively. 

Compound B19-1 

[0345] iH-NMR spectmm (CD3OD, 400MHz) 5(ppm): 0.91 (3H,d,J=7H2), 0.95(3H,d,J=7H2), 0.97(3H,t,J=7Hz), 1 .07 
(3H,d,J=7Hz), 1.13(3H,s), 1.38-1.79 (7H,m), 1.75(3H,s), 2.06(3H,s), 2.11 -2.23(1 H,m), 2.23(1 H,dd,J=3.13Hz), 
2.31-2.52(3H,m), 2.56(1H,dd,J=3,13Hz), 2.66-2.73(2H,m), 4.31(1H,ddt,J=4,8,48Hz), 4.43-4.48(1 H,m), 4.91(1H,d, 
J=11Hz), 5.16(1H,d,J=8Hz), 5.50(1H,dd,J=8,16Hz). 5.22(1 H,dd,J=9,16Hz), 5.64(1 H,dd,J=8,15H2), 6.05(1H,d, 
J=11Hz), 6.32(1 H,dd,J=11,15Hz); FAB-MS m/z520(M)-. 

Compound 81 9-2 

[0346] IH-NMR spectmm (CD3OD, 400IVIHz) 5(ppm): 0.90{3H,d,J=7H2), 0.94(3H,t,J=8Hz), 1 .08(3H,d,J=7H2), 1.13 
(3H,s), 1 .15(3H,d,J=20H2), 1 .36-1 .77(8H,m), 1 .75(3H,d,J=1 H2), 2.06(3H,s), 2.11-2.23(1 H,m), 2.23(1 H,dd,J=4,13Hz), 
2.31 -2.51 (3H,m). 2.56(1 H,dd,J=3,13Hz), 2.83(1 H,dd,J=2,16H2), 2.89(1 H,dt,J=2,6H2). 4.42-4.49(1 H,m), 4.91(1H,d, 
J=10H2), 5.16{1H,d,J=8H2), 5.22(1 H,dd,J=8,16H2), 5.50(1 H,dd,J=8,16H2), 5.65(1 H,dd,J=8,15H2), 6.06(1H,d, 
J=11Hz), 6.33(1 H.dd,J=11,15Hz); FAB-MS m/z520(M)-. 

Compound B19-3 

[0347] 1H-NMR spectrum (CD3OD,400MH2)5(ppm): 0.91 (3H,d,J=7H2), 0.97(3H,d,J=7H2), 1 .07(3H,d,J=7H2), 1.13 
(3H,s), 1.42(1H,ddd,J=6,9,14H2), 1 .54-1 .67(2H,m), 1 .65(3H,d,J=6Hz), 1.68-1. 78(1 H.m), 1.75(3H,d,J=0.7Hz), 
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1. 93-2.00(1 H,m), 2.06(3H,s), 2. 11 -2.23(1 H,m), 2.23(1 H,dd,J=4,13H2). 2.32-2.49(3H,m), 2.55(1 H,dd,J=2,7Hz), 2.56 
(1 H,dd, J=3,1 3Hz), 2.73(1 H,dd,J=2,6H2), 4.46(1 H,ddt,J=3,3,9Hz). 4.91 (1 H.d, J=1 1 Hz), 5.1 6(1 H,d, J=8Hz), 5.22(1 H.dd, 
J=9,16Hz), 5.35(1 H,ddq,J=2,7,15Hz), 5.49(1 H,ddq,J=0.7,6,15Hz), 5.50(1 H,dd,J=8,15H2). 5.63{1H.dd,J=B,15Hz), 
6.06(1H,d,J=11Hz), 6.31(1H,dd,J=11,15Hz); FAB-MS m/z 500(M)-. 

Example B20 (8E,12E,14E)-3,7,21-Triacetoxy-6-hydroxy 6,10,12,16 , 20-pentamethy I- 18,1 9-epoxytricosa- 
8, 1 2, 14-trien-11-olide (Compound B20-1), (8E,12E.14E)-7.21-diacetoxy-3,6-dihydroxy-6.10,12,16,20-pentamethyl- 
18,19-epoxytricosa-8,12,14-trien-11-olide (Compound B20-2). and (8E.12E.14E)-3,6.7,21-tetraacetoxv-6-hydroxy- 
6,10,12,16.20-pentamethyl-18,19-epoxytricosa-8,12.14-trien-11-olide (Compound B20-3) 

[0348] 



Compound B20-1 Compound B20-2 




Compound B20-3 




[0349] (8E,12E,14E)-7-Acetoxy-3,6,21-trihydroxy-6,10,12,16,20-pentamethyl-1B,19-epoxytricosa-8,12,14-trien- 
11 -elide (11.0 mg, 20.5 nmol) was dissolved in dichloromethane (0.5 mL), and cooled to -20'C. Ttien, triethylamine 
(15.0 |iL, 107.6 ^mol) and dimethyiaminopyridine (1.1 mg, 9.0 ixmoi) were added. After stirring for 30 min., acetic 
anhydride (1 .0 nL, 10.6 nmol) was added thereto. After stirring for 30 min., acetic anhydride (0.5 5.3 nmol) was 
additionally added, and further, acetic anhydride (0.5 ^L, 5.3 (imol) was additionally added after one hour. Successively, 
acetic anhydride (0.5 |iL, 5.3 (unoi) was additionally added after 30 minutes and methanol (1 mL) was added after one 
and half hours, followed by concentrating. The resulting crude product was purified by thin layer chromatography (IMER- 
CK Sillcagel 60 F254, 0.5 mm, developing solution; hexane:ethyl acetate=1 :4) to obtain the title Compound B20-1 (4.5 
mg, 7.3 (irnol, 35.4%), Compound B20-2 (7.2 mg, 12.4 ^mol, 60.7%) and Compound B20-3 (0.4 mg, 0.6 \mo\, 2.9%) 
as colorless oils, respectively. 

Compound B20-1 

[0350] 'H-NMR spectrum (CD3OD, 400IWHz) 5(ppm) : 0.86 (3H, t,J=7Hz) , 0.88(3H,d,J=6Hz), 0.90(3H,d,J=7Hz), 
1 .07(3H,d,J=7Hz), 1 .17(3H,s), 1 .35-1 .73(9H,m), 1 .74{3H,d,J=1 .1 Hz), 2.039(3H,s), 2.044(3H,s), 2.06(3H,s), 2.40-2.50 
(1H,m), 2.50-2.68(2H,m), 2.54(1 H,dd,J=2,8H2), 2.65(1H,dd.J=4,15H2), 2.71(1H,dt,J=2,eHz), 4.80-4.93(2H,m), 4.97 
(1H,d,J=11H2), 5.02(1 H,d,J=10Hz), 5.57(1 H,dd,J=1 0,1 5Hz), 5.65(1 H,dd,J=8,1SHz), 5.71(1H,dd,J=10,15H2), 6.09 
(1H,d,J=10Hz). 6.31(1H,dd,J=11.14Hz); FAB-IVIS m/z 621(M+H)+. 

Compound B20-2 

[0351] IH-NMR spectmm (CD3OD, 400MHz) 6(ppm): 0.86(3H,t,J=7Hz), 0.87(3H,d,J=7Hz), 0.90(3H,d,J=7Hz), 1 .07 
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(3H,cl,J=7Hz), 1.18(3H,s), 1.30-1.48(4H.m), 1.50-1.66(5H,m), 1.74(3H,d,J=1.1Hz), 2.04(3H,s), 2.05(3H,s), 2.41-2.62 
(2H,m),2.51(2H,d,J=4Hz),2.54(1H,dd,J=2,8Hz),2.71(1H,dt,J=2,6Hz),372-3.81(1H,m),4.80-4.92(1H.m),5.03(1H,^ 
J=11Hz), 5.04(1 H,d,J=10Hz), 5.56(1 H.dd,J=10,15Hz). 5.64(1 H,dd,J=8,15Hz), 6.69(1H,dd,J=10,15Hz). 6.08(1H,d, 
J=10Hz), 6.31(1H,dd,J=11,15Hz); FAB-MS m/Z 579(M+H)+. 

Compound B20-3 

[0352] iH-NMR spectrum (CD3OD, 400MHz) 5(ppm): 0.86(3H,t,J=7Hz), 0.89(3H,d,J=7Hz), 0.90(3H,d,J=7Hz), 1 .07 
(3H,d,J=7Hz), 1.39-1 .48(2H,m), 1.53(3H,s), 1.54-1 .71 (3H,m), 1.74(3H,d.J=1. 1Hz), 1. 74-1. 88(1 H,m),2.03(6H.s). 2.04 
(3H,8), 2.05(3H,s), 2.34(1 H,dt.J=4,13Hz), 2.39-2.52(1 H,m), 2.54(1 H,dd,J=2,8Hz), 2.56-2.67(1 H,m), 2.59(2H,d, 
J=4Hz),2.71(1H,dt,J=2,6Hz),4.83-4.93(2H,m),4.98(1H,d,J=11Hz).5.12(1H,d,J=10Hz),5.63(1H,dd,J=10,15Hz),5.65 
(1H,dd,J=8,15Hz), 5.76(1H,dd,J=10,15Hz), 6.10(1H,d,J=11Hz), 6.32(1H,dd,J=10,15Hz); FAB-MS m/z 663(M+H)+ 

Example B21 (8E,12E,14E)-7,19-Diacetoxy-18-chloro-3,6,21-trihydroxy-6,10,12,16,20-pentamethyltricosa- 
8,12,14-trien-11-olide (Compound B21-1), (8E,12E,14E)-7,21-diacetoxv-18-chloro-3,6,19-trihydroxy- 
6,10,12,1 6,20-pentamethyltricosa-8, 1 2,1 4-trien-11 -olide (Compound B21 -2) , (8E, 1 2E, 1 4E)-3,7, 1 9-triacetoxv- 
18-chloro-6,21-dihydroxv-6,10,12,16,20-pentamethyltricosa-8,12,14-trien-11-olide (Compound 821 -3), (8E,12E,14E)- 
7,1 9,21 -triacetoxy-1 8-chlofo-3,6-dihydroxy-6, 1 0,1 2,1 6,20-pentamethyltricosa-8,1 2,1 4-trien-11 -olide (Compound 
B21-4), (8E,12E,14E)-3,7,19,21-tetraacetoxy-18-chloro-6-hydroxy-6,10,12,16,20-pentamethyltricosa-8.12,14-trien- 
11-olide (Compound B21-5), and (BE. 12E, 14E)-3,7,21 -triacetoxy-1 8-chloro-6,1 9-dihydroxy- 
6,10,12,16,20-pentamethvltrlcosa-8,12,14-trien-11-ollde (Compound B21-6) 



[0353] 



Compound B21-1 



Compound B21-2 




Compound B21-3 



Compound B21-4 
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Compound B21-5 



Compound B21-6 




CI 



CI 



OH 



"OA 



[0354] A solution of (8E,12E,14E)-7-acetoxy-18-chloro-3,6,19,21-tetrahydroxy-6,10,12,16,20-pentamethyltricosa- 
8,12,14-trien-11-olide (24.3 mg, 42.5 nmol) in dichioromethane (0.5 mL) was cooled to -20°C, followed by adding 
dimethylaminopyridine (2.4 mg, 19.6 (imol) and triethylamine (48 jiL, 344 nmol). After stirring for about 5 min., acetic 
anhydride (6 nL, 63.6 (imoi) was added dropwise and the mixture was stin-ed at the same temperature for about one 
hour. Methanol (1 mL) was added to the reaction mixture, and after the temperature was raised to room temperature, 
the mixture was concentrated. The resulting crtjde product was purified by preparative HPLC (SHISEIDO Capcell pak 
018, 10 mm I.D. X 250 mm, acetonltrile:water=50:50, 4.0 mL/mln.) to obtain the title Compound B21-1 (5.8 mg, 9.4 
Hmol, 22.1%), Compound B21-2 (2.6 mg, 4.6 nmol, 9.8%), Compound B21-3 (2.3 mg, 3.5 jimol, 8.3%), Compound 
B21-4 (3.7 mg , 5.7 nmol, 13.3%), Compound 

[0355] B21 -6 (1 .0 mg, 1 .5 trniol, 3.5%) and Compound B21 -5 (1 .6 mg, 2.2 ^mol, 5.2%), as colorless oils, respectively. 

Compound 821 -1 

[0356] 1H-NMR spectrum (CD3OD 4a0MH2) 5(ppm): 0.88(3H,d,J=7H2), 0.89(3H,d,J=7H2), 0.92(3H,t,J=8H2), 1 ,05 
(3H,d,J=7H2), 1.18(3H,s), 1. 32-1. 41 (3H,m), 1.48-1 70(5H,m), 1.74(3H,d,J=0.7H2), 1.79-1. 87(2H,m),2.05(3H,s), 2.10 
(3H,s), 2.52(2H,d,J=3H2), 2.52-2.60(2H,m), 3.45(1 H,ddd,J=2,5,8H2), 3.74-3,81(1H,m), 4.30(1 H,dt,J=3,11 Hz), 5.037 
(1H,d,J=10H2), 5.039(1 H,d,J=11 Hz), 5.24(1 H,dd,J=3,9Hz), 5,56(1H,dd,J=10,15Hz), 5.69(1H,dd,J=10,15H2), 5.72 
(1H,dd,J=8,15Hz), 6.08(1 H,d,J=11 Hz), 6.29(1 H,dd,J=10,15Hz); FAB-MS m/z 637(M+Na)+. 

Compound 821-2 

[0357] 1H-NMR spectrum (CD3OD, 400MHz) 6(ppm): 0.87(3H,d,J=7Hz), 0.88(3H,t,J=7Hz), 0.93(3H,d.J=7Hz), 1 .04 
(3H, d, J=7Hz), 1.18(3H,s), 1 .29-1 .40(2H,m), 1.47-1.74(5H,m), 1.74(3H,d,J=1.1Hz), 1.79-1 .B9(2H,m), 2.02 (3H,s) , 
2.0S(3H,s), 2.51(2H,d,J=4H2), 2.51 -2.61 (2H,m), 3.53(1 H,dd,J=4,8H2), 3.74-3.80(1 H,m), 4.20(1 H,ddd,J=3,4,11 Hz), 
5.04(1 H,d,J=10Hz), 5.23(1 H,ddd,J=2,6,8H2), 5.56(1H,dd,J=10,15Hz), 5,69(1 H,dd,J=10,15Hz), 5.74(1H.dd, 
J=8,1 5Hz), 6.07(1 H,d,J=1 1 Hz), 6.29(1 H,dd,J=1 1 ,1 SHz); FAB-MS miz 637(M+Na)+. 

Compound 821-3 

[0358] IH-NMR spectrum (CD3OD, 400MHz) 8(ppm) : 0.886(3H,d,J=7Hz), 0.889(3H,d,J=7Hz), 0.92(3H,t,J=7Hz), 
1.05(3H,d,J=7Hz), 1.17(3H,s), 1.32-1.73(7H,m), 1.74(3H,d,J=1.1Hz), 1 .79-1 .87(2H,m), 2.04(3H,s), 2.05(3H,s), 2.10 
{3H,s). 2.52-2.68(4H,m), 3.45(1 H,ddd,J=2,5, 10Hz), 4.30(1H,dt,J=3,11Hz), 4.98(1 H,d,J=1 1Hz), 5.02(1 H,d,J=10Hz), 
5.24(1 H,dd,J=3.9H2), 5,57(1 H.dd,J=1 0,1 5Hz), 5.71(1H,dd,J=10,15Hz), 5.72(1H,dd,J=8,15Hz), 6.09(1 H,d,J=11 Hz), 
6.29(1 H,dd,J=1 0,1 4Hz); FAB-MS mil 657(M+H)+. 

Compound B21-4 



[0359] 1 H-NMR spectrum (CD3OD, 400MHz) 5(ppm) : 0.87(3H,t,J=8Hz), 0.88(3H,d,J=7Hz), 0.99(3H.d.J=7Hz), 1 .04 
(3H,d,J=7Hz), 1.18(3H,s), 1 .27-1 .40(2H,m), 1 .46-1 .70(5H,m), 1 .74(3H,d,J=0.7Hz), 1.74-1. 82(1 H,m), 2.00(3H,s), 
2.045{3H,s), 2.052(3H,s), 2.09-2.18(1H,m), 2.52(2H,d,J=4Hz), 2.52-2.60(2H,m), 3.73-3.80(1 H,m), 4.32(1 H,dt, 
J=4,11Hz), 4.85-4.92(1 H,m), 5.04(2H,d,J=10Hz), 5.09(1 H,dd,J=4,9Hz), 5,56(1 H,dd,J=10,15Hz), 5.69(1H,dd, 
J=10,15Hz),5.71(1H,dd,J=B,15Hz), 6.08(1 H,d,J=11 Hz), 6.29(1H,dd,J=11 ,15Hz); FAB-MS m/z 679(M+Na)+. 

Compound 821-6 

[0360] 1 H-NMR spectrum (CD3OD, 400MHz) 8(ppm): 0.876 (3H. t, J=8H2) , 0.881 (3H,d,J=7Hz), 0.93(3H,d,J=7Hz), 
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1 .04(3H,d.J=7Hz), 1 .1 7(3H,s), 1 .32-1 .73 (7H,m) , 1 .73(3H,d,J=0.7Hz), 1 .79-1 .88(2H,m), 2.02(3H,s), 2.04(3H,S), 2.05 
(3H,s), 2.52-2.68(4H,m), 3.53(1 H,dd,J=4Hz), 4.1 9(1 H.dt,J=3,1 1 Hz), 4.98(1 H,d,J=11 Hz), 5.02(1 H,d,J=1 OHz), 5.23(1 H, 
ddd,J=2,6,14Hz), 5,56(1 H,dd,J=10,15Hz), 5.71(1H,dd,J=10,15Hz), 5.74(1 H,dd,J=7.15Hz), 6.08(1 H,d,J=1 OHz), 6.29 
(1H,dd,J=11,15H2); FAB-MS m/z 679(M+Na)+ 

Compound B21-5 

[0361] ^H-NMR spectrum (CD3OD, 400MHz) 5(ppm): 0.86(3H,t,J=7Hz), 0.89(3H,d,J=7Hz), 0.99(3H,d,J=7Hz), 1 .04 
(3H,d,J=7Hz), 1.17(3H,s), 1.32-1.70 (7H,m) , 1.74(3H.s), 1.75-1. 82(1 H,m), 2.00(3H,s), 2.037(3H,s), 2.045(3H,s), 
2.054(3H,s),2.102-2.16(1H,m),2.50-2.68(4H,m),4.32(1H,dt,J=3,11Hz),4.98(1H,d,J=11Hz),5.02(1H,d,J=10Hz),5.09 
(1H,dd,J=4,9Hz), 5,56(1 H,dd,J=10,15Hz), 5.711(1H,dd,J=10,15Hz), 5.713(1H,dd,J=8.15Hz), 6.09(1H,d.J=11Hz), 
6.29(1H,dd,J=11,15Hz); FAB-MS m/z 699(M+H)+. 

Example 822 (8E,12E,14E)-7,18,21-Triacetoxv-19-chlofo-3.6 dihydroxy-6, 1 0, 1 2, 1 6,20-pentamethyltricosa- 
8,12,14-trien-11-ollde (Compound B22-1) and (8E.12E.14E)-3,7.18,21-tetraacetoxy-19-chloro-6-hvdroxv- 
6,10,12,1 6,20-pentamethyltrlcosa-B. 12,1 4-trien-1 1 -olide (Compound B22-2) 



[0363] A solution of (8E,12E,14E)-7-acetoxy-19-chloro-3,6,18,21-tettahydroxy-6,10,12,16,20-pentamethylti1cosa- 
8,12,14-trien-11-ollde (20.2 mg, 35.3 fimol) In dichloromethane (0.5 mL) was cooled to -20<'C, and dimethylaminopy- 
rldlne (1 .5 mg, 1 2.3 lunol) and triethylamlne (40 \lL, 289 (imol) were added thereto. After stining for about 5 min., acetic 
anhydride (5 ^L, 52.9 ^mol) was added dropwise and the mixture was stirred at the same temperature for about one 
hour. Further, acetic anhydride (5 fiL, 52.9 ^mol) was added dropwise and the mixture was stirred at the same tem- 
perature for about one hour. Methanol (1 mL) was added to the reaction solution, and after the temperature was raised 
to room temperature, the mixture was concentrated. The resulting crude product was purified by preparative HPLC 
(SHISEIDO Capcell pakCI 8, 1 0 mm 1.0. x 250 mm, acetonitrile:water=S0:50, 4.0 mL/min.) to obtain the title Compound 
B22-1 (5.62 mg, 8.55 ^ol, 24.2%) and Compound B22-2 (3.17 mg, 4.82 iimol, 13.7%) as colorless oils, respectively. 

Compound B22-1 

[0364] IH-NMR spectrum {CD3OD, 400MHz) 5(ppm): 0.86(3H,t,J=7Hz), 0.89{3H,d,J=7Hz), 1 .03(3H,d,J=7Hz), 1 .06 
(3H,d,J=7Hz), 1.18(3H,s), 1 .28-1 .42(2H,m), 1.51-1.70(5H,m), 1 .73{3H,d,J=1 .1Hz), 1.76-1. 86(1 H,m), 2.02(3H,S), 2.04 
(3H.S), 2.05(3H,s), 2.25-2.36(1 H,m), 2.48-2.61 (3H,m), 3.73-3.82(1 H,m), 4.06(1 H,t,J=6Hz), 4.79-4.86(1 H,m), 
4.96-5.02(1 H.m), 5.04(1 H,d,J=1 OHz), 5.05(1 H,d,J=1 1Hz), 5.56(1H,dd,J=10,15Hz), 5.57(1 H,dd,J=9,15Hz), 5.69(1H, 
dd,J=10,15Hz), 6.09(1 H,d,J=1 1Hz), 6.23(1H,dd,J=11,15Hz); FAB-MS m/z 679(M+Na)+. 

Compound B22-2 

[0365] 1H-NMR spectmm (CD3OD, 400MHz) 5(ppm): 0.86(3H,t,J=7Hz), 0.90(3H,d,J=7Hz), 1 .03(3H,d,J=7Hz), 1 .06 
(3H,d,J=7Hz), 1.17(3H.s), 1.34-1. 71 (7H,m), 1.72(3H,d,J=1.1Hz), 1.79-1. 87(1 H.m), 1. 99-2.08(1 H,m). 2.02(3H,s), 
2.037(3H,s), 2.040(3H,s), 2.05(3H,s). 2.26-2.35(1 H,m), 2.53-2.68(3H,m), 4.06(1 H,t,J=6Hz), 4.95-5.02(2H,m), 
4.96-5.03(1 H,m), 4.98(1 H,d,J=1 1Hz), 5.02(1 H,d,J=1 OHz), 5.566(1 H,dd,J=10,15Hz), 5.572(1 H,dd,J=8,15Hz), 5.71 
(1H.dd,J=10,15Hz), 6.09(1 H,d,J=11 Hz), 6.22(1 H,dd,J=11,15Hz); FAB-MS m/z 699(M-i-H)+. 



[0362] 




Compound B22-1 



Compound B22-2 
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Example B23 (8E,1 2E, 1 4E)-7, 1 8,21 -Triacetoxy- 1 9-bromo-3,6-dihydroxy-6, 10.1 2,1 6,20-pentamethyltricosa- 
8,12,14-trien-11-olide (Compound B23-1) and (8E,12E,14E)-3,7,18,21 tetraacetoxy-19-bromo-6-hyclroxy- 
6,10,12,1 6,20-pentamethyltricosa-8, 12,1 4-trien- 1 1 -olide (Compound B23-2) 



[0367] A solution of (8E,12E,14E)-7-acetoxy-19-bromo-3,6,18,21-tetrahydroxy-6,10,12,16,20-pentamethyltricosa- 
8,12,14-trien-11-olide (17.0 mg, 27.5 jimol) in dichloromethane (0.4 mL) was cooied to -20°C, and dimethyiaminopy- 
ridlne (1 .8 mg, 1 4.7 nmol) and triethylamine (30 (iL, 216 (unol) were added thereto. After stirring tor about 5 min., acetic 
anhydride (5 jiL, 52.9 nmol) was added dropwise and the mixture was stln-ed at the same temperature for about one 
hour. Further, acetic anhydride (3 ^L, 31 .7 (imol) was added dropwise and the mixture was stirred at the same tem- 
perature for about one hour. 

[0368] iMethanol(1 mL) was added to the reaction soiution, andafterthetemperaturewasraisedtoroomtemperature, 
the mixture was concentrated. The resulting cmde product was purified by preparative HPLC (SHISEIDO Capcell pak 
C18, 10 mm I.D. x 250 mm, acetonitrile:water=50:S0-60:40, 4.0 mL/min.) to obtain the title Compound B23-1 (5.90 
mg, 8.41 |imol, 30.6%) and Compound B23-2 (3.91 mg, 5.26 (irnol, 19.1%) as colorless oils, respectively. 

Compound B23-1 



[0369] ^H-NMR spectrum (CD3OD, 400MHz) 6(ppm): 0.86(3H,t,J=8H2), 0.89(3H,d,J=7Hz), 1 .05(3H,d,J=7Hz), 1 .06 
(3H,d,J=7Hz), 1.1B{3H,s), 1.30-1.41(2H,m), 1.53-1.78(4H,m), 1.73(3H,d,J=0.7Hz), 1.89-1. 90(1 H,m), 1. 93-2.02(1 H, 
m), 2.03(3H,S), 2.04(3H,S), 2.05(3H,s), 2.25-2.37(1 H,m), 2.50-2.62(3H,m), 3.74-3.82(1 H,m), 4.16(1 H,t,J=6Hz), 
4.80-4.85(1 H,m), 4.94(1H,ddd,J=2,6,10H2), 5.04(1 H,d,J=10Hz), 5.05(1 H,d,J=1 1Hz). 5.56(1H.dd,J=10,15Hz), 5.58 
(1 H.dd,J=8,15Hz), 5.69(1H,dd.J=10,15Hz). 6.09(1 H,d,J=1 1Hz), 6.23(1 H,dd,J=11 ,15Hz); FAB-MS m/z 723(M+Na)+. 

Compound B23-2 

[0370] iH-NMRspectmm (CD3OD, 400l\/IHz) S(ppm): 0.86(3H,t,J=7Hz), 0.91(3H,d,J=7Hz), 1.05(3H,d,J=7Hz), 1.06 
(3H,d,J=7Hz), 1.17(3H,s), 1.35-1 .77(7H,m), 1.73(3H,d,J=1.1Hz). 1.B2-1.91(1H,m), 1, 95-2.04(1 H,m), 2.03(3H,s), 
2.03B(3H,s), 2.043(3H,s), 2.05(3H,s), 2.25-2.36(1 H,m), 2.54-2.68(3H,m), 4.16(1H,t,J=6Hz), 4.79-4.85(2H,m), 4.94 
(1H,ddd,J=2,6,10Hz), 4.99(1 H.d.J=1 1Hz). 5.02(1 H.d.J=10Hz), 5.58(1 H,dd,J=8,15Hz), 5.57(1H,dd,J=10,15Hz), 5.71 
(1H,dd,J=10,15Hz), 6.10(1H,d,J=11Hz), 6.23(1 H,dd,J=11,15Hz); FAB-MS m/z 743(M+H)+. 

Example 824 (8E.12E.14E)-7-Acetoxy-3-ethoxyacetoxv-6.21-dlhydroxy-6.10,12,16.20-pentamethvl- 
18,19-epoxvtricosa-8,12,14-trlen-11-ollde (Compound B24) 



[0366] 



Compound B23-1 



Compound B23-2 




[0371] 



Compound B24 



OAc 
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(BE, 1 2E, 1 4E)-7-Acetoxy-3-t-butyldimethylsiloxy-6,21 -bisd -ethoxyethoxy)-6,1 0,1 2,1 6,20-pentamethyl- 
18,1 9-epoxytricosa-8,1 2, 1 4-trien-11 -olide 



[0372] 




-OEE 



^OTBS 



[0373] Ethyl vinyl ether (485 mg, 6.7 mmol) and pyridinium p-toluenesulfonate (28 mg, 0.11 mmol) were added to a 
solution of (8E,12E,14E)-7-acetoxy-3-t-butyldlmethylslloxy-6,21-dihydroxy-6,10,12,16,20-pentamethyl-18,19-epox- 
ytrlcosa-B, 1 2,1 4-trien-11 -olide (1 46 mg, 0.22 mmol) in dichloromethane (5 mL) at room temperature. The mixture was 
stirred at room temperature for 1 S hours. The reaction mixture was diluted with ethyl acetates, washed with brine, dried 
over anhydrous magnesium sulfate and evaporated. The resulting crude product was purified by silica gel column 
chromatography (Kanto silica gel 60N, spherical, neutral, 40 to 1 00 (un, eiuate; hexane:ethyl acetate=70:30) to obtain 
the title compound (112 mg, 63%) as a colorless oil. 
ESI-MSm/z817(M+Na)+. 

(8 E, 1 2 E , 1 4E)-7- Acetoxv-6 ,21 -bis( 1 ■ethoxyethoxy)-3-hydroxy 6,20, 1 2, 1 6,20-pentamethyl-1 8,1 9-epoxvtricosa- 
8,12,14-trlen-11-olide 



[0375] A 1 .OM solution of tetrabutylammonium fluoride (0.026 mmol) in tetrahydrofuran (0.026 mL, 0.026 mmol) was 
added to a solution of (8E,12E,14E)-7-acetoxy-3-t-butyidimethylsiioxy-6,21-bls(1-ethoxyethoxy)-e,10,12,16,20-pen- 
tamethyl-1 8,1 9-epoxytricosa-8,12,14-trlen-11 -olide (19 mg, 0.024 mmol) in tetrahydrofuran (0.5 mL) at room temper- 
ature. The mixture was stirred at room temperature for 2 hours. Further, 0.026 mL of a1 .OM solution of tetrabutylam- 
monium fluoride in tetrahydrofuran (0.026 mL, 0.026 mmol) was added thereto at room temperature. After the reaction 
mixture was diluted with ethyl acetate, it was washed with brine, dried over anhydrous magnesium sulfate and evap- 
orated. The resulting crude product was purified by silica gel column chromatography (Kanto silica gel SON, spherical, 
neutral, 40 to 1 00 nm, eiuate; hexane:ethyl acetate=70:30) to obtain the title compound (1 1 2 mg, 63%) as a colorless oil. 
ESI-MS m/z 703{M+Na)+. 



[0374] 




■OS. 



*0H 



119 



EP 1380 579 A1 

(8E,1 2E, 1 4E)-7-Acetoxy-3-ethoxyacetoxy-6,21 -bis(1 •ethoxyethoxy)-6,1 0,12,1 6,20-pentamethyl-1 8,1 9-epoxytricosa 



8,12,14-trien-11-olicle 
[0376] 




[0377] A solution of ethoxyacetic acid (8.2 mg, 0.079 mmol) In dlchloromethane (1.6 mL) was added to (8E,12E, 
14E)-7-acetoxy-6,21-dl(1-ethoxyethoxy)-3-hydro)(y-6,lO,12,16,20-pentamethyl-18,19-epoxytrlcosa-8,12,14-ti1en- 
11-ollde (13 mg, 0.016 mmol) at room temperature, and dicyclohexylcarbodllmlde (20 mg, 0.094 mmol) and dlmethyl- 
amlnopyridlne (1 .9 mg, 0.01 6 mmol) were further added at room temperature. The mixture was stirred at room tem- 
perature for 6 hours. The reaction solution was diluted with ethyl acetate, andfiltered through Celite. The filtrate was 
washed with brine, dried over anhydrous magnesium sulfate and evaporated. The resulting crude product was purified 
by silica gei column chromatography (Kanto silica gei 60N, spherical, neutral, 40 to 100 \im, eiuate; hexane:ethyi 
acetate=70:30) to obtain the title compound (11 mg, 91%) as a colorless oil. 
ESi-MS m/z 789(M+Na)+. 

(BE,12E,14E)-7-Acetoxy-3-ethoxyacetoxy-6,21-dihydroxv-6,10,12,16,20-pentamethvl-18,19-epoxytricosa- 
8,12,14-trien-11-ollde (Compound B24) 



[0379] Pyridinium p-toluenesuifonate (9.8 mg, 0.039 mmol) was added to a solution of (8E,12E,14E)-7-acetoxy- 
3-ethoxyacetoxy-6,21-bls(1-ethoxyethoxy)-6,10,12,16,20-pentamethyl-18,19-epoxytrlcosa-8,12,14-trien-11-olide(6.0 
mg, 0.0078 mmol) in methanol (1 .0 mL) at room temperature, followed by stirring at the same temperature for 1 5 hours. 
The reaction mixture was diluted with 15 mL of ethyl acetate, washed with brine, dried over anhydrous magnesium 
sulfate and evaporated. The resulting crude product was purified by thin layer chromatography (MERCK Siiicagel 60 
F254, 0.2 mm, developing solution; ethyl acetate) to obtain the title compound (1 .7 mg, 35%) as a coloriess oil. 
1H-NMR spectrum (CDgOD, 400IVIHz) 5(ppm): 0.88(3H,d,J=6.4Hz), 0.89(3H,d,J=6.8Hz), 0.93(3H,t,J=7.2Hz), 1 .08(3H, 
d,J=6.8Hz),1.18(3H,s), 1.21(3H,t,J=7.2Hz),1.2B-1.72(9H,m).1.74(3H,s),2.06(3H,s),2.39-2.74{6H,m),3.46-3.52(1H, 
m), 3.54-3.63(2H,m). 4.11(2H,s), 4.88-4.98(1 H,d,J=10.8Hz), 4.98(1H.d.J=10.8Hz), 5.02(1 H.d.J=9.6Hz), 5.56(1H,dd, 
J=9.6,15.2Hz), 5.66(1 H,dd,J=8.4,14.4H2), 6.72(1 H,dd,J=9.6,15.2H2), 6.09(1 H,d,J=10.4H2), 6.32(1H,dd. 
J=10.4,14.8Hz); ESi-MS m/z 645(M+Na)+. 



[0378] 



Compound B24 



OAc 
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Example 25 (8E,1 2E,1 4E)-7-Acetoxy-21 -ethoxyacetoi(y-3,6 dihydroxy-6.1 0,1 2.1 6.20-pentamethyl- 
18,19-epoxytricosa-8,12,14-ti1en-11-olide (Compound B25) 

[0380] 



Compound B25 



OAc 




(8E,12E,14E)-7-Acetoxy-3-t-butyldlmethylsiloxy-21-ethoxyacetoxy-6-hydroxy-6,10,12,16,20-pentamethyl- 
18,1 9-epoxytricosa-8,1 2, 1 4-trien-1 1 -elide 

[0381] 




[0382] Ethoxyacetic acid (23 mg, 0.22 mmol), dicyclohexylcarbodllmide (55 mg, 0.27 mmol) and dimethylaminopy- 
ridine (5.4 mg, 0.27 mmol) were added to a solution of (8E,12E,14E)-7-acetoxy-3-t-butyldlmethylsiloxy-6,21-dlhydroxy- 
6,10,12,1 6,20-pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide (29 mg, 0.044 mmol) in dichloromethane (3 mL) 
at room temperature. The mixture was stirred at room temperature for 4 hours, The reaction mixture was diluted with 
ethyl acetate, and filtered through Celite. The filtrate was washed with brine, dried over anhydrous magnesium sulfate 
and evaporated, The resulting crude product was purified by silica gel column chromatography (Kanto silica gel 60N, 
spherical, neutral, 40 to 100 ^m, eluate; hexane:ethyl acetate=70:30) to obtain the title compound (28 mg, 85%) as a 
colorless oil. 

ESI-MS m/2 759(M+Na)+. 

(8E, 1 2E, 1 4E)-7-Acetoxy-3-t-butyldlmethylsiloxy-21 -ethoxyacetoxy-6-(1 -ethoxyethoxy)-6, 10,12,1 6.20-pentamethvl- 
18,1 9-epoxytr1cosa-8, 1 2, 1 4-trien-1 1 -ollde 

[0383] 




[0384] Ethyl vinyl ether (82 mg, 1 .1 mmol) and pyridinlum p-toluenesulfonate (9.2 mg, 0.036 mmoi) were added to 
a solution of 7-acetoxy-3-t-butyldlmethylslloxy-21-ethoxyacetoxy-6-hydroxy-6,10,12,16,20-pentamethyl-18,19-epox- 
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ytricosa-8,12,14-trien-11-olide (27 mg, 0.036 mmol) in dichloromethane (1.5 mL) at room temperature. The mixture 
was stirred at room temperature for 1 7 hours. The reaction solution was diluted with ethyl acetate, washed with brine, 
dried over anhydrous magnesium sulfate and evaporated. The resulting crude product was purified by silica gel column 
chromatography (Kanto silica gel 60N, spherical, neutral, 40 to 100 jim, eluate; hexane:ethyl acetate=80:20) to obtain 
the title compound (16 mg, 54%) as a colorless oil. 
ESI-iyiSm/^831(M+Na)-'. 

(8E, 1 2E, 1 4E)-7-Acetoxy-21 -ethoxyacetoxy-6-( 1 -ethoxyethoxy) 3-hydroxy-6, 10,1 2.1 6,20-pentamethYl- 
18,1 9-epoxytrtcosa-8. 12,1 4-trien-1 1 -elide 

[0385] 




[0386] A 1 .0 M solution of tetrabutylammonium fluoride in tetrahydrofuran (0.037 mL, 0.037 mmol) was added to a 
solution of (8E, 1 2E, 1 4E)-7-acetoxy-3-t-butyldimethyl8iloxy-21 -ethoxyacetoxy-6-(1 -ethoxyethoxy)-6,1 0,1 2,1 6,20-pen- 
tamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide (15 mg, 0.018 mmol) In tetrahydrofuran (1 mL) at room tempera- 
ture. The mixture was stln'ed at room temperature for 2 hours. The reaction mixture was diluted with ethyl acetate, 
washed with brine, dried over anhydrous magnesium sulfate and evaporated. The resulting crude product was purified 
by silica gel column chromatography (Kanto silica gel 60N, spherical, neutral, 40 to 100 urn, eluate; hexane:ethyl 
acetate=50:50) to obtain the title compound (8.8 mg, 68%) as a colorless oil. 
ESI-MSm/i717(IM+Na)+. 

(8E, 1 2E, 1 4E)-7-Acetoxv-21 -ethoxyacetoxy-3,6-dihydroxy-6 ,1 0, 12,1 6,20-pentamethyl-1 8,1 9-epoxytricosa- 
8,12.14-trlen-11-ollde (Compound B25) 

[0387] 



Compound B25 




[0388] Pyridinium p-toluenesulfonate (29 mg, 0.12 mmol) was added to a solution of (8E,12E,14E)-7-acetoxy- 
21 -ethoxyacetoxy-6-(1 -ethoxyethoxy)-3-hydroxy-6,1 0,12,1 6,20-pentamethyl-1 8,1 9-epoxytricosa-8, 12,1 4-trien-11 -el- 
ide (8.0 mg, 0.012 mmol) in methanol (1 .0 mL) at room temperature, followed by stirring at the same temperature for 
one hour. After the reaction mixture was diluted with ethyl acetate, it was washed with brine, dried over anhydrous 
magnesium sulfate and evaporated. The resulting crude product was purified by thin layer chromatography (MERCK 
Slllcagel 60 F254, 0.25 mm, developing solution; hexane:ethyl acetate:=1 :2) to obtain the title compound (4.0 mg, 56%) 
as a coloriess oil. 

^H-NMR spectrum (CD3OD, 400MHz) 8(ppm): 0.87(3H,d, J=6.8Hz), 0,89(3H,d,J=7.2Hz), 0.90(3H,t,J=7.2Hz), 1 .07(3H, 
d,J=6.8Hz), 1.18(3H,s), 1.21(3H,t,J=7.2Hz), 1.24-1.70 (9H,m) , 1.74(3H,s), 2.05(3H,s), 2.41 -2.50(1 H,m), 2.51(2H,d, 
J=3.6Hz), 2.55(1 H.dd.J=2.4,8.0H2), 2.54-2.60(1 H,m), 2.72(1 H,dt,J=2.4,5.6Hz), 3.58(2H,q,J=7.2H2), 3.74-3.81 (1H, 
m), 4.11(2H,s), 4.94-5.00(2H,m), 5.03(1 H,d,J=10.8H2). 5.56(1 H,dd,J=9.6,15.2H2), 5.64(1 H,dd,J=8.0,14.8Hz), 5.69 
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(1H,dd,J=9.6,14.8Hz), 6.08(1 H,cl,J=10.8Hz), 6.32(1H,dd,J=10.8,14.8Hz); ESI-MS m/z 645 (M+Na)+ 

Example B26 (8E,12E,14E)-7-Aeetoxv-3-ethoxyacetylacetoxy-6,21-dihydroxy-6,10,12,16.20-pentamethvl- 
18,19-epoxytricosa-8,12,14-trien-11-olide (Compound B26) 

[0389] 



Compound B26 



OAc 




[0390] Ethoxyacetylacetic acid was esterified with (8E,12E,14E)-7-acetoxy-6,21-bis(1-ethoxyethoxy)-3-hydroxy- 
6,10,12,16,20-pentamethyl-18,19-epoxytricosa-8,12,14-trlen-11-oiide through the similar synthetic route as Example 
B24, to give the title compound as a colorless oil. 

IH-NMR spectrum (CD3OD, 400IWIHz) 5(ppm): 0.88(3H,d,J=6.4H2), 0.90(3H,d,J=7.2Hz), 0.93(3H,t,7.2Hz), 1 .08(3H,d, 
J=6.8HZ), 1.18(3H,S), 1.21(3H,t,J=7.2Hz), 1.26-1.72(9H,m), 1.74(3H,s), 2.06(3H,S), 2,42-2,52(1 H,m), 2.54-2.62(1 H, 
m), 2.63(2H,d,J=4.4Hz), 2.65(1 H,dd,J=2.0,8,4Hz), 2,72(1 H,dt,J=2.4,5.6Hz), 3.46-3.52(1 H,m), 3.62(2H,q,J=7,2Hz), 
4.24(2H,s), 4.72(2H,s), 4,93-4.97(1 H,m), 4.99(1 H,d,J=6,0H2), 5,02(1 H,d,J=4.8Hz), 5.56(1 H,dd,J=9.6,15.2Hz), 5.66 
(1 H,dd,J=8.4,14.8Hz), 5.71 (1 H,dd.J=9.6,15.2Hz), 6,09(1 H,d,J=1 0.OHz), 6.32(1 H,dd,J=1 0.8,15.2Hz); ESI-MS m/z 703 

Example B27 (8E,1 2E,1 4E)-7-Acetoxy-3,6-dihydroxy-21 -dihydxoxyacetoxy-6,1 0,1 2,1 6,20-pentamethyl- 
18,19-epoxytricosa-8,12,14-trien-11-olide (Compound 827) 

[0391] 



Compound B27 



OAc 




[0392] Ethoxyacetylacetic acid was esterified with (8E,12E,14E)-7-acetoxy-6,21-dlhydroxy-3-t-butyldimethylsiloxy- 
6,10,12,16,20-pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide through the similar synthetic route as Example 
825, to give the title compound was obtained as a colorless oil, 

^H-NMR spectrum (CD3OD, 400MHz)5(ppm): 0.87(3H,d,J=6.4Hz), 0.89(3H,d,J=7.2Hz), 0.9a(3H,t,J=7.2Hz), 1 .07(3H, 
d,J=6.8Hz), 1.18(3H,s), 1 .28-1 .70(9H.m), 1 .74(3H,d,J=1 .2Hz), 2.06(3H,s), 2.41-2.50(1 H.m), 2.50-2.60(1 H,m), 2.52 
(2H,d,J=4Hz), 2.56(1 H.dd,J=2.0,8.0Hz), 2.72(1 H,dt,J=2.4,6.0Hz), 3.74-3.82(1 H,m), 4.13(2H,s),4.96-5.20(2H,m),5.04 
(1H,d,J=9.eHz), 5.60(1H,dd,J=10.0,15.2Hz), 5.65(1 H,dd,J=8.4,15.2Hz), 5.69(1 H,dd,J=9.6,15.2Hz), 6.08(1H,d, 
J=10.BHz). 6.32(1H,dd,J=10.8,14.4Hz); ESI-MS m/z 617(M+Na)+. 
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Example B28 (8E,12E.14E)-7-Acetoxy-3,6-dihydroxy-6,10,12,16,20-pentamethyl-21-dimethylaminoacetoxy- 



18,19-epoxytricosa-8,12,14-trien-11-olide (Compound B28) 



[0393] 



Compovind B28 




■OH 



'OH 



[0394] (BE, 1 2E,1 4E)-7-acetoxy-3-t-butyldlmethylsiloxy-21 -dimethylaminoacetoxy)-6-hydroxy-6,1 0,12,16,20-pen- 
tamethyl-1 8,1 9-epoxytricosa-8,12,14-trien-11 -olide was synthesized by the similar synthetic method as Example B25. 
To the compound (4.0 mg, 0.0054 mmol) was added a mixed solution of trifluoroacetic acid:tetrahydrofuran:H20=1 : 
1 0:5, followed by stirring for 2 hours. The reaction mixture was poured into an aqueous saturated sodium bicarbonate 
solution, and the mixture was extracted with ethyl acetate. The organic layer was washed with brine, dried over MgS04 
and evaporated. The resulting crude product was purified by thin layer chromatography (MERCK Slllcagei 60 F254, 
0.25 mm, developing solution; hcxaneiethyl acetate=1 :2) to obtain the title compound (1 .0 mg, 29%) as a coloriess oil. 
1H-NIV1R spectrum (CD3OD, 400MHz) S(ppm): 0.86-0.91 (6H.m), 0.90(3H,t,J=7.2Hz), 1 .07(3H,d,J=6.8Hz), 1 .18(3H,s), 
1.26-1. 71 (9H,m), 1 .74(3H,d,J=0.8Hz), 2.06(3H,s). 2.34(6H,s), 2.41 -2.50(1 H,m), 2.52(2H,d,J=4.0Hz). 2.55(1 H,dd, 
J=2.0,8.4Hz), 2.50-2.58(1 H,m), 2.71(1H,dt,J=2.0,5.6Hz), 3.24(2H,s), 3.74-3.82(1 H,m), 4.94-5.00(1 H,m), 5.04(2H,d, 
J=9.6Hz), 5.56(1H,dd,J=9.6,15.2Hz), 5.64(1 H,dd,J=8,0,15.2Hz), 5.69(1 H,dd,J=9.6,15.2Hz), 6.08(1 H,d,J=11.2Hz), 
6.32(1H,dd,J=10.8,14.8Hz); ESi-MS m/z 622(M+H)+. 

Example B29 (8E,1 2E.1 4E)-7-Acetoxy-3-6-dlhydroxy-6, 1 0,12.1 6.20-pentamethvl-21 -nlcotinoxy- 
18,19-epoxytricosa-8.12,14-trien-11-oiide (Compound B29) 



[0396] The title compound was obtained as a coloriess oil by the similar synthetic method as Example B25, using 
nicotinic acid as the 21 -position substituent. 

lH-NiVIR spectrum (CD3OD, 4OOMH2) 5(ppm): 0.86(3H,d,J=6.8Hz), 0.94(3H,t,J=7.2Hz), 1 .01 (3H,d,J=6.8Hz), 1 .04(3H, 
d,J=6.8Hz), 1.18(3H,s), 1.24-1.84(9H,m), 1 .72(3H,d,J=1 .2Hz), 2.06(3H,s), 2.40-2.48(1 H.m), 2.51(2H,d,J=4.0Hz), 
2.50-2.59(1 H.m), 2.62(1 H,dd,J=2.4,8.4Hz), 2.75(1 H,dt,J=2.0,5.6Hz), 3.72-3.83(1 H.m), 5.03(1 H,d,J=10.8Hz), 5.04 
(1H,d,J=10.0Hz), 5.17-5.24(1H,m), 5.55(1H,dd,J=9.6,15.2H2), 5.60(1 H,dd,J=8.8,14.8H2), 5.69(1H,dd,J=9.6,15.2H2), 
6.06(1H,d,J=9.6Hz), e.29(1H,dd.J=11.2,14.4Hz). 7.59(1 H,ddd,J=1.2,4.8,8.0Hz), 8.41 (1H,ddd,J=1. 6.1. 6,8.aHz), 8.76 
(1H,dd,J=1.6,4.8Hz), 9.13(1 H,dd,J=0.8,2.0H2); ESI-iVIS m/z 664(M+Na)+. 

Example 830 (8E,12E,14E)-7-Acetoxy-3-21-dibenzoloxv-6 hydroxy-S, 1 0,12,1 6,20-pentamethvl- 
18,19-epoxytricosa-8.12,14-trien-11-olide (Compound B30-1 ), (8E,12E,14E)-7-acetoxy-3-benzoloxy-6.21-dlhydroxy- 
6,10.12,16,20-pentamethvl-18,19-epoxvtricosa-8.12,14-trien-11-ollde (Compound B30-2). and t8E.12E.14E)- 



[0395] 



Compound B29 
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7-acetoxy-21-benzoloxy-3,6-dihydroxy-6,10,12,16,20-pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide 



(Compound B30-3) 
[0397] 



Compound B30-1 Compouncl B30-2 




Compound B30-3 




[0398] A solution of (8E,12E,14E)-7-acetoxy-3.6,21-trihydroxy-6,10,12,16,20-pentannethyl-18,19-epoxytricosa- 
B,12,14-trlen-11-olide (55,6 nng, 103.6 \imo\) in dichloromethane (1 .0 mL) was ice-cooled, followed by adding dimeth- 
ylamlnopyridine (40.0 mg, 327.4 jimol). After stin-ing for about 30 min., benzoyl chloride (19.0 jiL, 163.5 iimol) was 
added thereto and the temperature was raised to room temperature. After stirring for 2.5 hours, the reaction solution 
was diluted with ethyl acetate (10 mL) and washed with purified water (2 ml) for two times and with brine (2 mL). The 
resulting organic layer was dried over anhydrous sodium sulfate, filtered, and then concentrated. The crude product 
obtained was purified by thin layer chromatography (ethyl acetate, MERCK Silicagel 60 F254, 0.5 mm) to obtain the 
title Compound B30-1 (15.0 mg, 20.1 (imol, 19.4%), Compound B30-2 (24.8 mg, 38.7 (imol, 37.4%) and Compound 
B30-3 (3.8 mg, 5.9 ttmol, 5.7%) as colorless oils, respectively. 

Compound B30-1 

[0399] IH-NMR spectrum (CD3OD, 400MHz) 5(ppm): 0.89(3H,d,J=7Hz), 0.92(3H,t,J=7Hz), 0.9B(3H,d,J=7Hz), 1 .01 
(3H,d,J=7Hz), 1.20(3H,s), 1.32-1. 41 (1H,m), 1.42-1.51(1H,m), 1 .53-1 .68(3H,m), 1.70-1.82(4H,m), 1.73(3H,d, 
J=0.7Hz), 2.06(3H,s), 2.35-2.47(1 H,m), 2.55-2.78(5H,m), 5.02(1 H,d,J=1 1Hz), 5.06(1 H,d,J=10Hz), 5.08-5.1 5(1 H.m), 
5.17(1 H,dt,J=5,7Hz), 5.57(1H,dd,J=9,15Hz), 5.62(1 H,dd,J=1 0,1 5Hz), 5.74(1H,dd,J=10.15H2), 6.08(1 H,d,J=1 1Hz), 
6.28(1 H,dd,J=1 0,1 5Hz), 7.43-7.50(4H,m), 7.58-7.62(2H,m), 7.99-8.02(2H,m), 8.03-8.08(2H,m); FAB-MS m/z 745 
(M+H)+. 

Compound B30-2 

[0400] 1H-NMR spectrum (CD3OD, 400IV1HZ) 6(ppm): 0.89(3H,d,J=7Hz), 0.90(3H,d,J=7Hz), 0.93(3H,t,J=8Hz), 1 .06 
(3H,d,J=7Hz), 1.14-1 .21 (1 H,m), 1 .20(3H,s), 1 .41 -1 .54(4H,m), 1 .59-1 ,6B(2H,m), 1 .68-1 ,80(2H,m), 1 .75{3H,s), 2.06(3H, 
S), 2.40-2.50(1 H,m), 2.56-2.72(2H,m), 2.64(1 H,dd,J=2,8Hz), 2.69(1H,dd,J=3,15Hz). 2.76(1 H,dd,J=4,15Hz), 3.50(1H, 
dt,J=4.8Hz), 5.03(1 H,d,J=1 1Hz), 5.06(1 H,d,J=10Hz), 5.03-5.14(1H,m), 5.62(1H,dd,J=10,15Hz), S.66(1H,dd, 
J=8.15Hz), 5.74(1H,dd,J=10,15Hz), 6.11(1H,d,J=11Hz), 6.32(1 H,dd.J=10,15Hz), 7.43-7.50(2H,m), 7.58-7.62(1 H,m), 
8.03-8.08(2H,m); FAB-MS m/2 639(M-H)-. 

Compound 830-3 

[0401] 1H-NMR spectrum (CD3OD, 400MHz) 8(ppm): 0.86(3H,d,J=7Hz), 0.92(3H,t,J=8Hz), 0.99(3H,d,J=7Hz), 1 .02 
(3H,d,J=7H2), 1.18(3H,s), 1 .33-1 .44(3H,m), 1.54-1.70 (4H,m) , 1 .72(3H,d,J=1 .1 Hz), 1.72-1.84(2H,m), 2.06(3H,s), 
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2.48-2.50(1 H,m), 2.51{2H,d,J=3Hz), 2.50-2.62(1 H,m), 2.60(1 H,dd,J=2,7Hz), 2.74(1 H,clt,J=2,6Hz), 3.72-3.80(1 H.m), 
5.03(1 H,d,J=11 Hz), 5.04(1 H,d,J=10H2), 5.18(1H,dt,J=5.7Hz), 5.55(1H,dd,J=10,15Hz), 5.57(1 H,dd,J=8,15Hz), 5.69 
(1H,dd,J=10,15Hz), 6.05(1H,d,J=11Hz), 6.28(1H,dd,J=11,15Hz), 7.46-7.53(2H,m), 7.59-7.65(1 H,m), 7.99-8.05(2H, 
m); FAB-MS m/2 641 (M+H)+. 

Example B31 (8E,12E)-7-Acetoxy-3,6,21-trihydroxy-6,10,12,16,20-pentannethyl-14,15,18,19-diepoxytricosa- 
B,12-dien-11-olideand (8E,14E)-7-acetoxy-3,6,21-trihydroxy-6,10,12,16,20-pentamethyl-12,13,18,19-diepoxytricosa- 
8,14-dien-11-olide (Compound B31) 

[0402] 




Compound B31 



[0403] A solution of (8E,12E,14E)-7-acetoxy-3,6,21-trihydroxy-6,10,12,16,20-pentamethyl-18,19-epoxytricosa- 
8,12,14-trlen-11-olide (21 .7 mg, 40.4 nmol) In methylene chloride (0.5 mL) was cooled to -SO'C. MCPBA (26.4 mg, 
76.5 nmol) was added thereto, followed by stirring for 1 7.5 hours. Afterthe temperature was raised to room temperature, 
a saturated sodium bicarbonate aqueous solution (1 .0 mL) was added, and the mixture was extracted with chloroform 
(1 2 mL). The organic layer obtained was dried over anhydrous sodium sulfate, filtered and then concentrated. The 
resulting crude product was purified by thin layer chromatography (MERCK Siiicagei 60 F25, 0.5 mm, developing 
solution; toluene:acetone=1 :1) to obtain the title compound (9,3 mg, 16.8 \imo\, 41 .6%) as a colorless oil. 
1H-NMR Spectrum(CD3OD,400MHz) 5 (ppm): 0.83-0.97(23.6H,m), 0.98-1. 12(13.2H), 1.15-1. 19(8.7H,m), 1.21-1.40 
(13.4H,m), 1.43-1.65(17.8H,m), 1 .70-1 .84(6.9H,m), 2.03-2.06(8.9H,m), 2.43-2.77(1 5.5H,m), 2,84-2.88(1. 6H,m), 
3,40-3,47(2.5H,m), 3.47-3.56(2.7H,m), 3.70-3.80(3.0H,m), 4.48-4.52(1 .OH,m), 5.00-5.08(4.3H,m), 5.19-5.23(1 .4H,m), 
5.39-5.46(1 .2H,m), 5.50-5.72(5.91 H,m), 5.92-6.00(1 .OH,m); FAB-MS m/z 553(M+H)+. 

Example B32 (8E,12E,14E)-7-Acetoxv-6-hydroxy-6,10,12,16,20-pentamethyl-3,21-dl(4-nltro-phenoxvcarboxv)- 
18,1 9-epoxytricosa-8, 12,1 4-trlen-1 1 -elide (Compound B32) 

[0404] 



Compound B32 




[0405] A solution of {8E,12E,14E)-7-acetoxy-3,6,21-tr1hydroxy-6,10,12,16,20-pentamethyl-18,19-epoxytrlcosa- 
8,12,1 4-trien-1 1 -ollde (32.1 mg, 60.0 (imol) In dichloromethane (2.0 mL) was Ice-cooled, followed by adding dimethyl- 
aminopyridine (4.2 mg, 34.4 (imol) and triethylamlne (85.0 jiL, 0.6 mmol). After stimng for about 20 min. , 4-nitrophenyl 
chlorofonnate (61 .8 mg, 306.4 nmol) was added. The temperature was raised to room temperature and the mixture 
was stin-ed for 2.5 hours. Further, dimethylaminopyridine (4,2 mg, 34,4 nmol) and 4-nitrophenyi chlorofomate (23,4 
mg, 116,4 p.moi) were added thereto under ice-cooling, and the temperature was raised to room temperature. After 
stirring for 1 .5 hours, the mixture was diluted with ethyl acetate (20 mL), and washed with a saturated sodium bicar- 
bonate aqueous solution (4 mL) and brine (2 mL). The organic layer obtained was dried over anhydrous sodium sulfate, 
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filtered and then concentrated. The resulting crude product was purified by silica gel column chromatography (MERCK 
Silicagel 60, 63 to 200 jun, eluate; hexane:ethyl acetate=2:1) to obtain the title compound (23.3 mg, 26.9 nmol, 44.8%) 
as a colorless oil. 

IH-NMR Spectnjm(CD3OD,400IVlHz) 8 (ppm) : 0.88(1 H,d,J=7H2), 0 . 96 (3H, t, J=8Hz) , 0.98(3H,d,J=7H2), 1 .08 (3H, 
d, J=7Hz), 1.20(3H,s), 1.39-1 .48(2H,m), 1 .55-1 .82(7H,m), 1 .74(3H,d,J=0.7Hz), 2. 06 (3H, s) , 2.43-2.52(1 H,m), 
2.55-2.63(1H,m), 2.64(1 H,dd,J=2,8Hz),2.68(1H,dd,J=3,15Hz),2.7B(1H,dt,J=2,6Hz),2.87(1H,dd,J=4,15H2), 5.01 (1H, 
d,J=11Hz), 5.04(1 H,dd,J=8,15H2), 5.73(1H,dd,J=10,15Hz), 6.11(1H,d,J=10H2), 6.32(1H,dd,J=11,15Hz), 7.43-7.50 
(4H,m), 8.27-8.32(4H,m); 
FAB-MS m/z 867(M+H)+. 

Example B33 (8E.1 2E,1 4E)-7-Acetoxy-3,21 -dlcarfaamoyloxy-6-hydroxy-6,1 0,1 2,1 6,20-pentamethyl- 
18,19-epoxytrlcosa-B,12,14-trien-11-olide (Compound B33-1) and (BE,12E,14E)-7-acetoxy-21-cart)amoyloxy- 
3-ethylcarboxy-6-hydroxy-6,10,12,16,20-pentamethyl-18,19-epoxytricosa-B,12,14-trien-11 -elide (Compound B33-2) 

[0406] 




Compound B33-1 Compound B33-2 



[0407] (8E,12E,14E)-7-ac6toxy-6-hydroxy-6,10,12,16,20-pentamethyl-3,21-di(4-nitro-phenylcarboxy)-18,19-epox- 
ytricosa-8,12,14-trien-11-olide (42.2 mg, 48.7 nmol) was dissolved in ethanol (1.0 mL), followed by adding a 28% 
aqueous ammonia (40 nL) under ice-cooling. The temperature was raised to room temperature and the mixture was 
stirred overnight. The reaction solution was concentrated, and the resulting crude product was purified by thin layer 
chromatography (IVIERCK Silicagel 60 F254, 0.5 mm, developing solution; ethyl acetate;hexane=5:1) to obtain the title 
Compound B33-2 (6.0 mg, 9.2 (imol, 18.9%) and Compound B33-1 (9.2 mg, 14.8 (imoi, 30.4%) as colorless oils, 
respectively. 

Compound B33-1 

[0408] 1H-NMR Spectrum (CD3OD, 400MHz) 5 (ppm): 0.88(3H,d,J=8H2), 0.89(3H,t,J=7Hz), 0.90(3H,d,J=7Hz), 1 .07 
(3H,d,J=7H2), 1.17(3H,s), 1 .35-1 .52(4H,m), 1 .55-1 .73{5H,m), 1 .74(3H,d,J=0.7Hz), 2.05(3H,s), 2.41 -2.50(1 H,m), 
2.54-2.67(3H,m), 2.68(1 H,dd,J=2,8Hz), 2.72(1 H,dt,J=2,6Hz), 4.67-4.74(2H,m), 4.99(1H,d,J=11Hz), S.01(1H,d, 
J=10Hz), 5.55(1 H,dd,J=10,15Hz), 5.66(1 H,dd,J=8,15Hz), 5.71 (1H,dd,J=1 0,1 5Hz), 6.08(1 H,d.J=1 1Hz), 6.32(1H,dd, 
J=1 1 ,1 5Hz); FAB— MS m/z 623(M+H)+. 

Compound B33-2 

[0409] 1H-NMR Spectrum{CD3OD,400MHz) 8 (ppm); O.B8(3H,d,J=8H2), 0.89(3H,t,J=7Hz), 0.90(3H,d,J=7H2), 1 .07 
(3H,d,J=7H2), 1 .1 8(3H,s), 1 .27(3H,t, J=7Hz), 1 .37-1 .70(9H,m), 1 .74(3H,s), 2.05(3H,s), 2.41 -2.50(1 H,m), 2.54-2.64(3H, 
m), 2.69-2.76(2H,m), 4.16(2H,q,J=7Hz), 4.68-4.73(2H,m), 4.98(1 H,d.J=11 Hz), 5.02(1 H,d,J=10H2), 5.57(1 H,dd, 
J=1 0,1 5Hz), 5.66(1 H,dd,J=8,15Hz), 5.71 (1 H,dd,J=10,15Hz), 6.09(1 H,d, J=1 1 Hz), 6.31 (1 H,dd,J=1 1 ,15Hz); FAB-MS ml 
z 652(M+H)+. 
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Example B34 (1 2E, 1 4E)-7-Acetoxy-3,6. 1 8-trihydroxy 6,10,12,1 6,20-pentamethyl-1 9,21 -carbonyldioxytricosa- 
8,12,14-trien-11-olide (Compound B34-1) and (8E,12E,14E)-7-acetoxy-6-carbamoYloxy-3,18-dihyclroxy- 
6,10,12,1 6,20-pentamethyl-1 9,21 -carbonyldioxytrlccsa-B, 12.1 4-trien-1 1 -olide (Compound B34-2) 



(0411] A solution of (8E,12E,14E)-7-acetoxy-3-t-butyldimethylsilyloxy-6,21-dihydroxy-6,10,12,16,20-pentamethyl- 
18,19-epoxytricosa-8,12,14-trien-11-olide (28.5 mg, 43.8 nmol) in dichloromethane (1.0 mL) was ice-cooled, and 
dimethylamlnopyridlne (7.4 mg, 60.6 ^mol) and triethylamlne (38.0 (iL, 274.2 )unol) were added thereto. After stirring 
for about 20 min . , 4-nitrophenyl chlorofonnate (27.2 mg, 135.0 |imol) was added, the temperature was raised to room 
temperature and the mixture was stirred for 1 6 hours. Further, dimethylaminopyridine (9.2 mg, 75.3 (imoi), triethylamlne 
(38.0 |xL, 274.2 (xmol) and 4-nitrophenyl chlorofonnate (35.9 mg, 177.9 (imol) were added thereto under Ice-cooling, 
and the temperature was raised to room temperature. After stirring for 1 9 hours, the reaction solution was diluted with 
ethyl acetate (20 mL), and washed with a saturated sodium bicarbonate aqueous solution (1 mL], purified water (2 
mL) and brine (2 mL). The resulting organic layer was dried over anhydrous sodium sulfate, filtered and then concen- 
trated. The product was dissolved in tetrahydrofuran (0.5 mL) and 28% aqueous ammonia (60 \±) was added thereto, 
followed by stirring for 1 .5 hours. The reaction solution was diluted with ethyl acetate (20 mL), and washed with purified 
water (2 mL) twice and brine (2 mL). The resulting organic layer was dried over anhydrous sodium sulfate, filtered, and 
then concentrated. The resulting crude product was purified by thin layer chromatography (MERCK Sllicagel 60 F254, 
0.5 mm, developing solution; ethyl acetate:hexane=1:1) to obtain (8E,12E,14E)-7-acetoxy-3-t-butyidimethylsllyloxy- 
21 -carbamoyloxy-6-hydroxy-6,1 0,1 2,1 6,20-pentamethyl-1 8, 1 9-epoxytricosa-8,1 2,1 4-trien-11 -olide (1 8.5 mg, 26.7 
nmol, 56.9% (2 steps)) and (8E,12E,14E)-7-acetoxy-3-t-butyldimethylsilyloxy-6,21-dicarbamoyloxy-6,10,12,16, 
20-pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide (10.5 mg, 14.2 txmol, 30.3% (2 steps)). The resulting (8E, 
12E,1 4E)-7-acetoxy-3-t-butyidlmethyisilyloxy-21 -carbamoyloxy-6-hydroxy-6,1 0,1 2, 1 6,20-pentamethyl-1 8,1 9-epox- 
ytrlcosa-8,12,14-trien-11-olide was dissolved in tetrahydrofuran (0.1 mL), and purified water (0.2 mL) and acetic acid 
(0.3 mL) were added thereto. After stimng overnight, the reaction solution was diluted with ethyl acetate (20 mL), and 
washed with a saturated sodium bicarbonate aqueous solution (2 mL), purified water (2 mL) and brine (2 mL). The 
resulting organic layer was dried over anhydrous sodium sulfate, filtered and then concentrated. The resulting crude 
product was purified by preparative HPLC (SHISEIDO Capcell pak CI 8, 1 0 mm 1.0. x 250 mm, acetonitrile:water^40: 
60, 4.0 mL/mln.) to obtain the title Compound B34-1 (5.98 mg, 1 0.3 (imol, 38.6%) as a coloriess oil. Further, (8E,12E, 
1 4E)-7-acetoxy-3-t-butyldimethylsilyloxy-6,21 -dicart3amoyloxy-6,1 0,1 2,1 6,20-pentamethyl-1 8,1 9-epoxytricosa- 
8,12,14-trien-11-olide was dissolved in tetrahydrofuran (0.1 mL), and purified water (0.2 mL) and acetic acid (0.3 mL) 
were added thereto. After stirring over night, it was diluted with ethyl acetate (20 mL), and washed with a saturated 
sodium blcari3onate aqueous solution (2 mL), purified water (2 mL) and brine (2 mL). The resulting organic layer was 
dried over anhydrous sodium sulfate, filtered and then concentrated. The resulting crude product was purified by pre- 
parative HPLC (SHISEIDO Capcell pak CI 8, 10 mm I.D. x 250 mm, acetonltrile:water=40:60, 4.0 mUhiin.) to obtain 
the title Compound B34-2 (3.66 mg, 5.9 (unol, 41 .5%) as a coloriess oil. 

Compound B34-1 

[0412] iH-NMR Spectrum(CD3OD,400MHz)8(ppm): 0.87(3H,d,J=7Hz) , 0.90(3H,d,J=7Hz), 1 .01 (3H,t,J=8Hz), 1 .08 
(3H,d,J=7Hz), 1.18(3H,s), 1 .33-1 .42(3H,m), 1.55-1.67(3H,m), 1.74(3H,d,J=1.1Hz), 1.69-1.83(2H,m), 2.05(3H,s), 
2.32-2.40(1 H,m), 2.52(2H,d,J=4Hz), 2.53-2.62{2H,m), 3.55(1 H,ddd,J=2,10,10Hz), 3.74-3.81 (1H,m), 4.22{1H,dd, 
J=3,9Hz), 4.50(1 H,ddd,J=2,6,8Hz), 5.04(1 H,d,J=10Hz), 5.05(1H,d,J=11Hz), 5.56(1 H,dd,J=10,15Hz), 5.61(1H,dd, 
J=8,15Hz), 5.69(1 H,dd,J=10,15Hz), 6.10(1H,d,J=11Hz), 6.34(1H,dd,J=11,15Hz); FAB-MS m/zS79 (M-H)-. 



[0410] 



Compound B34-1 



Compound B34-2 
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Compound B34-2 

[0413] 'H-NMR Spectrum(CD3OD,400MHz)S(ppm): 0.89(3H,d,J=7Hz), 0.90(3H,d,J=7H2), 1.01(3H,t,J=7Hz), 1.08 
(3H,d,J=7Hz), 1.35-1 .52(2H,m), 1 .54-1 .67(3H,m), 1 .57(3H,S), 1.71-1.85(2H,m), 1 .75(3H,d,J=1 .IHz), 2.01 (3H,s), 
2.31-2.40(2H,m), 2.49(2H,d,J=4Hz), 2.53-2.63(2H,m), 3.55(1 H,ddd,J=2,1 0,1 OHz), 3.75-3.81 (1H,m), 4.22(1 H,dd, 
J=3,9Hz), 4.50(1 H,ddd,J=2,6,8H2), 4.96(1 H,d,J=1 OHz), 5.06(1 H,d,J=1 1Hz), 5.60(1 H,dd,J=1 0,1 5Hz), 5.61(1H,dd, 
J=8,15Hz), 5.74(1H,dd,J=10,15Hz), 6.11 (1 H,d,J=1 2Hz), 6.34(1H,dd,J=10,15Hz); FAB-MS m/z 646(M+Na)+, 622 
(M-H)-. 

Example B35 (8E,12E,14E)-7-Aeetoxy-3-carbamoyloxy-6,21-dihydroxy-6,10,12,16,20-pentamethyl- 
ia,19-epoxvti1cosa-8,12,14-trien-11-olide (Compound B35-1) and (8E,12E,14E)-7-acetoxy-21-cart)amoyloxy- 
3,6-dihydroxy-6,1 0,12,1 6,20-pentamethyl-1 B,19-epoxytricosa-8,22,1 4-trien-11 -olide (Compound B35-2) 

[0414] 



Compound B35-1 Compound B3S-2 




[0415] A solution of (8E,12E,14E)-7-acetoxy-3,6,21-trihydroxy-6,10,12,16,20-pentamethyl-18,19-epoxytricosa- 
8,12,14-trien-11-ollde (105 mg, 195.6 jimol) In dichloromethane (4.0 mL) was ice-cooled, followed by adding dlmeth- 
ylamlnopyrldlne (34.1 mg, 279.1 (unol) and triethylamlne (165 ^.L, 1.18 mmol). After stirring for about 20 min., 4-nitro- 
phenyl chloroformate (1 23.0 mg, 61 0.2 ^mol) was added thereto, and the temperature was raised to room temperature 
and the solution was stin-ed for 16 hours. The reaction mixture diluted with ethyl acetate (40 mL), and washed with a 
saturated sodium bicarbonate aqueous solution (4 mL) for three times, purified water (4 mL) and brine (4 mL). The 
organic layer obtained was dried over anhydrous sodium sulfate, filtered and then concentrated. The resulting crude 
product was purified by silica gel column chromatography (MERCK Sllicagel 60, 63 to 200 [xm, eluate; hexane:ethyl 
acetate=3:2 to 1:1) and thin layer chromatography (MERCK Sllicagel 60 F254, 0.5 mm, developing solution; ethyl 
acetate:hexane=4:1) to obtain {8E,12E,14E)-7-acetoxy-6,21-dihydroxy-6,10,12,16,20-pentamethyl-3-(4-nitrophenyl- 
carboxy)-18,19-epoxytr1cosa-8,12,14-trien-11-ollde (8.2 mg, 11.7 nmol, 6.0%) and (8E,12E,14E)-7-acetoxy-3,6-dihy- 
droxy-6,10,12, 16,20-pentamethyl-21-(4-nitrophenylcarboxy)-1 8, 19-epoxytricosa-8,12,14-trien-11 -olide (10.9 mg, 15.5 
nmol, 7.9%), The resulting (8E,12E,14E)-7-ac6toxy-6,21-dihydroxy-6,10,12,16,20-pentamethyl-3-(4-nitrophenyloar- 
boxy)-1 8, 1 9-epoxytricosa-8, 1 2,1 4-trien-1 1 -olide was dissolved in tetrahydrof uran (0.5 mL) and 28% aqueous ammonia 
(20 ^L) was added thereto, followed by stirring for 21 .5 hours. The reaction solution was diluted with ethyl acetate (20 
mL), and washed with purified water (4 mL) twice and brine (4 mL). The resulting organic layer was dried over anhydrous 
sodium sulfate, filtered and concentrated. The resulting crude product was purified by thin layer chromatography (MER- 
CK Sllicagel 60 F254, 0.5 mm, developing solution; ethyl acetate) to obtain the title Compound B35-1 (6.8 mg, 11.7 
jimol, 100.0%) as a colorless oil. Further, (8E,12E,14E)-7-acetoxy-3,6-dihydroxy-6,10,12,16,20-pentamethyi-21-(4-nl- 
trophenyicarboxy)-1 8,19-epoxytricosa-8,1 2,14-trien-11 -olide was dissolved in tetrahydrofuran (0.5 ml), 28% aqueous 
ammonia (20 nL) was added, and the mixture was stirred for 21 .5 hours. The reaction solution was diluted with ethyl 
acetate (20 mL) and washed with purified water (4 mL) twice and brine (4 mL). The resulting organic layer was dried 
over anhydrous sodium sulfate, filtered and then concentrated. The resulting cmde product was purified by thin layer 
chromatography (MERCK Sllicagel 60 F254, 0.5 mm, developing solution; ethyl acetate) to obtain the title Compound 
B35-2 (8.0 mg, 13.8 ^mol, 89.0%) as a colorless oil. 

Compound B35-1 

[0416] 1H-NMR Spectrum(CD3OD,400MHz)5(ppm): 0.88(3H,d,J=7Hz), 0.89(3H,d,J=7Hz), 0.93(3H,t,J=7Hz), 1.08 
(3H,d,J=7Hz), 1.17(3H,s), 1.17-1. 24(1 H,m), 1 .37-1 .55(5H,m), 1 .56-1 .72(3H,m), 1.74(3H,d,J=1 .1Hz), 2.05(3H,s), 
2.42-2.51 (1H,m), 2.51-2.63(3H,m), 2.65(1 H,dd,J=2,8H2), 2.72(1 H,dt,J=2,6H2), 3.50(1 H,dt,J=4,8H2), 4.66-4.73(1H, 
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m), 5.00(1 H,d,J=1 1 Hz), 5.01 (1 H,d.J=1 GHz), 5.55(1 H,dd,J=1 0,15Hz), 5.66(1 H.dd,J=8,15Hz), 5.71 (1 H,dd.J=1 0,1 5Hz). 
6.08(1 H,d,J=11 Hz), 6.32(1 H,dd,J=1 0,1 5Hz); FAB-MS m/z 580(M+H)+. 

Compound B35-2 

[0417] 1H-NMR Spectrum(CD3OD,400MHz)S(ppm): 0.87{3H,d,J=7Hz), 0,89(3H,t,J=7Hz), 0.90(3H,d,J=7Hz), 1.07 
(3H,d,J=7Hz), 1 .1 8(3H,s), 1 .33-1 .52(4H,m), 1 .55-1 .67(5H,m), 1 .74(3H,d,J=1 .1Hz), 2.05(3H,s), 2.42-2,52(1 H,m), 2.52 
{2H,d,J=4Hz), 2.52-2.60(1 H,m), 2.58(1 H,dd,J=2,5Hz), 2.72(1 H,dt,J=2,6Hz), 3.74-3.80(1 H.m), 4.70(1 H.dt,J=6.7Hz), 
5.03(1 H,d,J=12Hz), 5.04(1 H,d,J=10Hz), 5.56(1 H,dd,J=1 0.15Hz), 5.65(1H,dd,J=8,15Hz), 5.69(1 H,dd,J=1 0,1 5Hz), 
6.08(1 H,d,J=1 1Hz), 6.31(1H,dd,J=10,15Hz); FAB-MS m/z 580(M+H)+. 

Example B36 (8E, 1 2E, 1 4E)-7-Acetoxy-3-((4-methylpiperazin 1-yl)cart)onyl)oxy-6,21-dihydroxy- 
6,10,12,1 6,20-pentam6thyl-1 8,1 9-epoxytricosa-8.1 2,1 4-trien-1 1 -olide (Compound B36-1 ) and (8E,1 2 E, 1 4E)- 
7-acetoi{y-21 -((4-methylpiperazin-1 •vl)carfaonyl)oxy-3,6-dihydroxy-6, 1 0,1 2,1 6,20-pentamethyl-1 8,1 9-epoxvtricosa- 
8,12,14-trien-11-olide (Compound B36-2) 

[0418] 



Compound B36-1 Compound B36-2 




[0419] The title Compound B36-1 (a colorless oil) and Compound B36-2 (a coloriess oil) were synthesized by the 
similar method as Example 835. 

Compound B36-1 

[0420] 1H-NMR Spectrum(CD3OD,400MHz)5(ppm): 0.88(3H,d,J=5.1Hz), 0.89(3H,d,J=5.5Hz), 0.94(3H,t,J=7.3Hz), 
1.07(3H,d,J=7.0Hz), 1.18(3H,s), 1.15-1 .22(1H,m), 1. 34-1 .55(5H,m), 1.57-1 .72(3H,m), 1.73(3H,d,J=1,1Hz), 2.05(3H, 
s), 2.30(3H,s), 2.35-2.51 (5H,m), 2.52-2.63(3H,m), 2.65(1 H,dd,J=2.2,8.1 Hz), 2.72(1 H,dt,J=2.2,5.9Hz), 3.45-3.56(4H, 
m), 3.55-3.69(1 H,m), 4.71-4.80(1 H,m), 4,97(1 H,d,J=10.6Hz), 5.02(1 H,d,J=9.5Hz), 5.56(1H,dd,J=9.9,15,0Hz), 5,66 
(1H,dd,J=8,4,15,0Hz),5.71(1H,dd,J=9,9,15.0Hz),6.09(1H,d,J=10.6Hz),6.32(1H,dd,J=10.6,1S.0Hz); ESI-MSm/z663 
(M+H)+, 685(M+Na)+. 

Compound B36-2 

[0421] 1H-NMR Spectrum(CD3OD,400MHz)5(ppm): 0,87(3H,d,J=6.6Hz), 0,89(3H,t,J=7,3Hz), 0,90(3H,d,J=7,0Hz), 
1,07(3H,d,J=7.0Hz), 1,18(3H,s), 1 ,33-1 ,69(9H,m), 1,74(3H,d,J=1.1Hz), 2.05(3H,s), 2. 30 (3H, s) , 2.38-2.60 {6H,m) , 
2.51 (2H,d,J=3.7Hz), 2.55(1 H,dd,J=2.2,7.7Hz), 2.71 (1 H,dt,J=2.2,5.9Hz), 3.44-3.53(4H,m), 3.74-3.80(1 H,m), 4.75-4.83 
(IH.m), 5.03(1 H.d.J=1 0.6Hz), 5.04(1 H,d,J=9.5H2), 5.55(1H,dd,J=9.5,15.0Hz), 5.65(1 H,dd,J=8.1,15.0H2), 5.69(1H, 
dd,J=9.5,1 5.0Hz), 6.08(1H,d,J=11.0Hz), 6.31 (1H,dd,J=1 1.0,1 5.0Hz); ESI-MS m/z 663(M+H)-', 685(M-i-Na)+. 

Example B37 (8E,1 2E.1 4E)-7-Acetoxv-3-((4-plperidin-1 -yl)-plperldin-1 -yl)carbonvl)oxv-6.21 -dihydroxy- 
6,10,12.16,20-pentamethyl-18,19-epoxytricosa-8.12,14-trien-11-olide (Compound B37-1) and (8E.12E,14E)- 
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7-aceto)(y-21 -((4-piperidin-1 -yl)-piperidin-1 -yl)carbonyl)-3,6-dihydroxy-6,1 0,12,1 6,20-pentamethyl- 
18,19-epoxytricosa-8,12,14-trien-11-olide (Compound B37-2) 



[0422] 



Compound B37-1 



Compound B37-2 



OAc 




'oh 



[0423] The title Compound B37-1 (a coloriess oil) and Compound B37-2 (a colorless oil) were synthesized by the 
similar method as Example B35. 

Compound B37-1 

[0424] 1H-NMR Spectrum(CD3OD,400MHz)8(ppm) : 0.88{3H,d,J=5.1Hz), 0.89(3H,d,J=5.5Hz), 0.94(3H,t,J=7.3Hz), 
1.07(3H,d,J=6.6Hz), 1. 14-1. 20(1 H,m), 1.18(3H,s), 1 .34-1 .56(9H,m), 1. 56-1 . 76(7H,m), 1.73(3H,d,J=1. 1Hz), 1.83-1.92 
(2H,m), 2.05(3H,s), 2.42-2.65(9H,m), 2.65(1 H,dd,J=2.2,8.4Hz), 2.71(1H,dt,J=2.2,5.9Hz), 2.71-2.86(2H,m), 3.50(1 H, 
dt,J=4.8,8.8H2), 4.12-4.33(2H,m), 4.69-4.76(1 H.m). 4.97(1 H,d,J=10.6Hz), 5.02(1 H,d,J=9.5Hz), 5.56(1H,dd, 
J=9.9,1 5.0Hz), 5,65(1 H,dd,J=8.4,1 5.0Hz), 5.71(1H,dd,J=9.5,15.0Hz), 6.09(1 H,d,J=11 .OHz), 6.32(1H,dd, 
J=11 .0,1 5.0Hz); ESi-IWIS m/z 731 (M+H)+ 753(IM+Na)+ 

Compound B37-2 

[0425] 1H-NIVIR Spectrum(CD3OD,400iMHz)8(ppm): 0.87(3H,d,J=7.0Hz), 0.88(3H,t,J=7.0Hz), 0.90{3H,d,J=7.0Hz), 
1 .07 (3H, d, J=e . 6Hz) , 1.18(3H,s), 1 .30-1 .53(9H,m), 1 .53-1 .69(8H,m), 1.74(3H,d,J=1.1Hz), 1 .86-1 .93(2H,m), 2.05 
(3H,s), 2.41-2.65(7H,m), 2.51(2H,d,J=3.3Hz), 2.54(1 H,dd,J=2.2,7.7Hz), 2.71(1H,dt,J=2.2,5.9Hz), 2.72-2.90(2H,m), 
3.75-3.80(1 H,m), 4,14-4.22(2H,m), 4.73-4.80(1 H,m), 5.03(1 H,d,J=11.4Hz), 5.04(1 H,d,J=9.5Hz), 5.55(1H,dd, 
J=9.5,15.0Hz), 6.64(1 H,dd,J=8.4,15.0Hz), 5.69(1H,dd,J=9.S,15.0Hz), 6.08(1H,d,J=11 .OHz), 6.31(1H,dd, 
J=11.0,15.0Hz); ESI-MS m/z 731(IVI+H)+, 753(M+Na)+. 

Example B38 (8E,1 2E,1 4E)-7-Acetoxv-3,21 -bls(diethylcarbamoyloxy)-6-hydroxy-6.1 0,12.1 8,20-pentamethyl- 
18,19-epoxvtricosa-8,12,14-trien-11-olide (Compound B38) 



[0427] (8E,12E,14E)-7-Acetoxy-6-hydroxy-6,10,12,16,20-pentamethyl-3,21-dl(4-nitro-phenylcarboxy)-18,19-epox- 
ytricosa-8,12.14-trien-11-olide (12.6 mg) was dissolved In tetrahydrofuran (0.5 mL), and diethylamine (20 jiL) was 
added thereto, followed by stirring for 21 .0 hours. The reaction solution was diluted with ethyl acetate (20 mL), and 
washed with purified water (4 mL) twice and brine (4 mL). The resulting organic layer was dried over anhydrous sodium 



[0426] 



Compound B38 



OAc 
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sulfate, filtered and then concentrated. The resulting crude product was purified by thin layer chromatography (MERCK 
Silicagel 60 F254, 0.5 mm, developing solution; ethyl acetate) to obtain the title compound (1 0.7 mg, 14.5 nmol, 1 00.0%) 
as a colorless oil. 

IH-NMR Spectrum(CD3OD,400MHz)5(ppm): 0.88(3H,d,J=7Hz), 0.89(3H,t,J=7Hz), 0.91(3H,d,J=7Hz), 1.07(3H,d, 
J=7Hz), 1.06-1.18{12H,m), 1.18(3H,s), 1.35-1.55(4H,m), 1. 56-1 . 73(5H,m), 1.73{3H,d,J=0.7Hz),2.08(3H,s), 2.40-2.51 
{1H,m), 2.55(1 H,dd,J=2,8Hz), 2.53-2.60(2H,m), 2.63(1H,dd,J=4,15H2), 2.71(1H,dt,J=2,6Hz), 3.25-3.32(8H,m), 
4.70-4.83(2H,m), 4.97(1H,d,J=11Hz), 5.03(1H,d,J=10Hz), 5.56(1H,dd,J=10,15Hz), 5.65(1 H,dd,J=9,15Hz), 5.72(1H, 
dd,J=10,15Hz),6.09(1H,d,J=11Hz), 6.31{1H,dd,J=11,15H2); FAB-MS m/z 735(M+H)+. 

Example B39 (8E, 12E,14E)-7-Chloroacetoxy-3,6, 21 -trihydroxy-e, 10,12, 16,20-pentamethvl-18,19-epoxvtricosa- 
8,12,14-trlen-11-olide (Compound B39) 

[0428] 



Compound B39 




(8E,12E,14E)-7-Acetoxv-3,6.21-tri(1-ethoxyethoxv)-6,10,12,16,20-pentamethyl-18,19-epoxytricosa-8,12,14-trien- 
11-olide 

[0429] 




[0430] Pyridinium p-toluenesulfonate (9 mg, 35.4 nmol) was added to a solution of (8E,12E,14E)-7-acetoxy- 
3,6,21-trihydroxy-6,10,12,16,20-pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide (200 mg, 0.354 mmol) in 
dichloromethane (10 mL) and ethyl vinyl ether (521 mg, 7.08 mmol) at room temperature, followed by stirring at the 
same temperature overnight. Ethyl acetate and water were added to the reaction solution, and the mixture was extracted 
with ethyl acetate, dried over anhydrous magnesium sulfate, filtered and then evaporated. The resulting residue was 
purified by silica gel column chromatography (Kanto silica gel 60N, 40 to 50 \vm; ethyl acetate-hexane=1 :4, 1 :3 and 1 : 
1 , successively) to obtain the title compound (250 mg, 94%) as a colorless oil. 
ESI-MS m/z 775(M+Na)+. 
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(8E,12EJ4E)-3,6,21-Tri(1-ethoxyethoxy)-7-hydroxy-6.10J2,16,20-pentamethyl-1B,19-epoxytrico^ 

11-olide 

[04311 




[0432] Potassium carbonate (138 mg, 0,996 mmol) was added to a solution of (8E,12E,14E)-7-acetoxy-3,6,21-tri 
(1-ethoxyettioxy)-6,10,12,16,20-pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide (250 mg, 0.332 mmol) in 
methanol (5 mL) at room temperature, followed by stirring at the same temperature for 2 hours. Acetic acid (60 mg, 1 
mmol), ethyl acetate and water were added to the reaction solution, and the mixture was extracted with ethyl acetate. 
The organic layer was washed with water, dried over anhydrous magnesium sulfate, filtered and then evaporated. The 
resulting residue was purified by siiica gel column chromatography (Kanto silica gel 60N, spherical, neutral, 40 to 50 
(im, ethyl acetate-hexane=1 :2 and 1 :1 , successively) to obtain the title compound (242 mg, 1 00%) as a colorless oil. 
ESI-MS mJz 734{M+Na)+. 

(8E.12E,14E)-7-Chloroacetoxy-3.6,21-tri(1-ethoxyethoxy)-6.10.12,16,20-pentamethyl-18,19-epoxytricosa- 
8,12.14-trten-11-ollde 




[0434] A solution of chloroacetic anhydride (21 .5 mmol, 0,1 22 mmol) and dimethylamlnopyridine (1 .2 mg, 1 0 nmol) 
In dichloromethane (0.5 mL) were added to a solution of (8E,12E,14E)-3,6,21-tri(1-ethoxyethoxy)-7-hydroxy- 
6,10,12,1 6,20-pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide (17.4 mg, 24.4 nmol) and Iriethylamine (25 mg, 
0.244 mmol) in dichloromethane (2 mL) at room temperature, followed by stirring at the same temperature for one 
hour. Ethyl acetate and water were added to the reaction solution, and the mixture was extracted with ethyl acetate, 
dried over anhydrous magnesium sulfate, filtered and then evaporated. The resulting residue was purified by silica gel 
column chromatography (Kanto silica gel 60N, 40 to 50 (im, ethyl acetate-hexane=1 :4) to obtain the declared compound 
(18.1 mg, 94%) as a coloriess oil. 
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(8E,12EJ4E)-7-Chloroacetoxy-3,6,21-trihydroxv-6,10,12,16,20-pentamethyl-18,19-epoxytricosa-8,12.U 

11-olide 

[0435] 




[0436] Pyridinium p-toluenesulfonate (1 mg, 4.1 nmol) was added to a solution of (8E,12E,14E)-7-chloroacetoxy- 
3,6,21-tri(1-ethoxyethoxy)-6,10,12,16,20-pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide (3.2 mg, 4.06 nmol) 
in methanol (1 mL), followed by stirring at room temperature for one hour. The reaction solution was evaporated, and 
the resulting residue was purified by thin layer chromatography (MERCK Silica gel 60 F254. 0.2 mm, developing so- 
lution; ethyl acetate-hexane=2: 1 ) to obtain the title compound (1 .6 mg, 70%) as a colorless oil. 
1H-NMR Spectrum (CD3OD, 400MHz) 5 (ppm) : 0.79(3H,d,J=6.8Hz), 0.80(3H.d,J=6.8Hz), 0.84(3H,t,J=7.6Hz), 0.98 
(3H,d,J=6.8Hz). 1.05-1.13{4H,m), 1.25-1.31(2H,m), 1.32-1.58(6H,m), 1.65(3H,d,J=0.8Hz),2.32-2.52(4H,m),2.56(1H, 
dd,J=2.4,8.4Hz), 2.62(1 H,dt,J=2.4,6.0Hz), 3.41 (1H,dt,J=4.4,8.4Hz). 3.66-3.72(1 H,m), 4.09(1 H,d,J=14.8Hz), 4.15(1 H, 
d,J=14.8Hz), 4.95(1 H,d,J=10.8Hz), 5.00(1 H,d,J=9.6Hz), 5.53(1 H,dd,J=9.6,15.2Hz), 5.56(1H,dd,J=8.0,14.4Hz), 5.62 
(1H,dd,J=9.2,15.2Hz), 6.00(1H,d,J=10.8Hz), 6.23(1H,dd,J=10.B,15.2Hz]; ESI-MS m/Z 5g3(M-l-Na)+. 

Example B40 (8E.1 2E.1 4E)-3.6.21 -Trlhydroxv-6. 1 0,1 2.1 6,20- pentamethyl-7-(morpholln-4-vl)acetoxv- 
18,19-epoxytrlcosa-8,12,14-trien-11-olide (Compound B40) 

[0437] 



Compound B40 




(8E,12E.14E)-3,6.21-Trl(1-ethoxvethoxv)-7-(mon3holln-4-yl)acetoxy-6,10,12.16,20-pentamethvl-18.19-epoxvtricosa- 
B,12,14-trien-11-oiide 

[0438] 
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[0439] Morpholine (9 mg, 0.103 mmol) was added to a solution of {8E,12E,14E)-7-chloroacetoxy-3,6,21 -tri(1 -ethox- 
yethoxy)-6,10,12,16,20-pentamethyl-18,19-epoxytricosa-8,i2,14-trien-11-olide (8.1 mg, 10.3 ixmol) in N,N-dimethyl- 
fomnamide (1 mL) at room temperature, followed by stirring at eO'C for one hour. Ethyi acetate and water were added 
to the reaction soiution, and the mixture was extracted with ethyl acetate, and the organic layer was washed with water. 
The resulting organic layer was dried over anhydrous magnesium sulfate, filtered and then evaporated. The resulting 
residue was purified by silica gel column chromatography (Kanto silica gel 60N, 40 to 50 ^m; ethyl acetate-hexane=1 : 
2 and 1 :1 , successively) to obtain the title compound (7.3 mg, 85%) as a colorless oil. 

(8E,1 2E,1 4E)-3,6,21 -Trihydroxy-6,1 0,1 2,1 6.20-pentamethyl-7-(morpholln-4-yl)acetoxy-1 8,1 9-epoxvtrlcosa- 
B,12,14-trien-11-ollde 



[0441] Pyridinium p-toluenesulf onate (2.2 mg, 8.71 \mo\) was added to a solution of (8E,12E,14E)- 3,6,21 -tri 
(1 -ethoxyethoxy)-6,20, 1 2,1 6,20-pentamethyl-7-(morpholin-4-yl)acetoxy-1 8,1 9-epoxytricosa-8, 1 2, 1 4-trien-1 1 -olide 
(7.3 mg, 8.71 nmol) in methanol (1 mL), followed by stirring at room temperature overnight. The reaction solution was 
evaporated, and to the resulting residue were added ethyl acetate, water and a saturated sodium bicarbonate aqueous 
solution. The mixture was extracted with ethyl acetate, and the resulting organic layer was dried over anhydrous mag- 
nesium sulfate, filtered and then evaporated. The resulting residue was purified by thin layer chromatography (MERCK 
Silica gel 60 F254, 0.2 mm, developing solution; methanol-dichloromethane=1:19) to obtain the title compound (4.4 
mg, 82%) as a coloriess oil. 

1H-NMR Spectrum(CD3OD,400MHz)5(ppm): 0.87(3H,d,J=6.8Hz), 0.90(3H,d,J=7.2H2), 0.93(3H,t,J=7.6Hz), 1 .08(3H, 
d,J=6.8Hz), 1.14-1 .22(4H.m), 1 .34-1 .67(8H.m). 1 .74(3H,d,J=0.BHz), 2.42-2.61 (8H,m), 2.65(1 H.dd.J=2.4,8.0Hz), 2.72 
(1H,dt,J=2.4,6.0Hz), 3.28(2H,s), 3.51 (1 H,dt,J=4.4,8.8Hz), 3.71(4H,t,J=4.8Hz), 3.75-3.81 (1H,m), 5.04(1 H,d, 
J=10.4Hz), 5.11(1H,d.J=9.6Hz), 5.60(1H,dd,J=9.6,15.2Hz), 5.65(1H.dd,J=8.4,14.8Hz), 5.70(1 H,dd,J=9.6,15.2Hz), 
6.09(1 H,d,J=1 0.8Hz), 6.32(1 H,dd,J=10.8,15.2Hz); ESI-MS m/i 622(M+H)+. 

Example B41 (8E.1 2E,1 4E)-7-Benzoyloxv-3,6,21 -trihydroxy-6,1 0.1 2, 1 6.20-pentamethyl-1 8,1 9-epoxytricosa- 
8,12.14-trien-11-olide (Compound B41) 



[0440] 




[0442] 



Compound B41 




'OH 
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(8EJ2E,14E)-7-Benzoyloxy-3,6,21-tri(1-ethoxyethoxy)-6,10,12J6,20-pentamethyl-18.19-epoxytricosa-8,12,1^ 
11-olide 



[0444] LiHMDS(1.0Mtetrahydrofuran solution, 81 nL, 81 M.mol) was added drcpwise to a solution of (8E,12E,14E)- 
3,6,21 -tri(1-ethoxyethoxy)-7-hydroxy-6,10,12,16,20-pentam6thyl-18J9-epoxytricosa-8,12,14-trien-11-olid9 (10 mg, 
14 ^mol) in tetrahydrofuran (1 mL) at -40°C under nitrogen atmosphere. After stining at the same temperature for 15 
min., a solution of benzoyl chloride (17.8 mg, 125 iimol] In tetrahydrofuran (0.4 mL) was added dropwise thereto and 
the mixture was stirred at O'C for 7 hours. Ethyl acetate and water were added to the reaction solution, and the mixture 
was extracted with ethyl acetate. The resulting organic layer was dried over anhydrous magnesium sulfate, filtered 
and then evaporated. The resulting residue was purified by silica gel column chromatography (Kanto silica gel 60N, 
40 to 50 ^m; ethyl acetate-hexane=1 :4) to obtain the title compound (6.1 mg, 54%) as a coloriess oil. 

(8E,12E,14E)-7-Benzoyloxy-3,6,21-trihydroxy-6,10,12,16,20-pentamethyl-18,19-epoxytricosa-8.12,14-trien-11-olide 



[0446] Pyridinlum p-toluenesulfonate (2 mg, 7.5 nmol) was added to a solution of (8E,12E,14E)-7-benzoyloxy- 
3,6,21-tri(1-ethoxyethoxy)-6,10,12,16,20-pentamethyl-18,19-epoxytricosa-B,12,14-trien-11-ollde (6.1 mg, 7.48 ^^mo\) 
in methanol (1 mL), followed by stirring at room temperature for one hour. The reaction solution was evaporated, ethyl 
acetate, water and a saturated sodium bicaitonate aqueous solution were added to the resulting residue, and the 
mixture was extracted with ethyl acetate. The resulting organic layer was dried over anhydrous magnesium sulfate, 
filtered and then evaporated. The resulting residue was purified by thin layer chromatography (MERCK Silica gel 60 
F254, 0.2 mm, developing solution; ethyl acetate-hexane=2: 1) to obtain the title compound (3.3 mg, 74%) as a colorless 
oil. 

'H-Ni\/1R Spectrum(CD3OD,400MH2)5(ppm): 0.88(3H,d,J=6.8Hz), 0,89(3H,d,J=6.8Hz), 0.93(3H,t,J=7.6Hz), 1 .08(3H, 
d,J=6.8Hz), 1 .13-1 .23(1 H,m), 1 .25(3H,s), 1 .40-1 .55(5H,m), 1 ,58-1 .74(3H,m), 1 .75(3H,s), 2.43-2.64 (4H,m) , 2.65(1 H, 
dd,J=2.4,7.6Hz), 2.71 (1 H,dd,J=2.4,6.0Hz), 3.50(1 H.dt,J=4.4,8.8H2), 3.78-3.84(1 H,m), 5.08(1 H,d,J=1 0.4Hz), 5.29(1 H, 
d,J=9.6Hz),5.66(1H,dd,J=8.8,15.2Hz),5.69(1H,dd,J=10.0,15.2Hz), 5.82(1 H.dd,J=9.6,15.2H2), 6.1 0(1 H,d,J=10.4Hz), 
6.32(1H,dd,J=10.8,15.2Hz), 7.47(2H,t,J=7.6Hz), 7.60(1 H,t.J=7.6Hz). 8.12(2H,d,J=7.6H2); ESI-IVIS m/z 621(M+Na)+. 



[0443] 




[0445] 
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Example B42 (8E,12E,14E)-7-Butvloxy-3.6,21-trihvdroxy-6.10,12,16,20-pentamethyl-18.19-epoxytricosa- 
8,12,14-trien-11-olide (Compound B42) 



[0448] By using (8E,12E,14E)-3,6,21-tri(1-ethoxyethoxy)-7-hydroxy-6,10,12,16,20-pentamethyl-18,19-epoxytiico- 
sa-8,1 2,1 4-trlen-1 1 -ollde as a starting material, the title compound was synthesized by the similar method as Example 
B39. 

IH-NMR Spectrum(CD3OD,400MHz)5(ppm) : 0.87(3H,d,J=6.8Hz), 0.90(3H,d.J=7.2Hz), 0.g3(6H,t,J=7.2Hz), 1 .08(3H, 
d,J=6.8Hz), 1.18(3H,s), 1.19-1.70(11H,m), 1.74(3H,d,J=0.8Hz), 2.32(2H,dt.J=2.4,9.6H2), 2.42-2.60(2H,m), 2.52(2H, 
d,J=3.2Hz), 2.65(1 H,dd.J=2.0,8.0Hz), 2.72(1 H,dt,J=2.0,5.6Hz), 3.50(1 H,dt,J=4.4,4.4H2), 3.74-3.84(1 H,m), 5.05(1H, 
d,J=1 0.4Hz), 5.06(1 H,d,J=9.6Hz), 5.57(1H,dd,J=9.6,15.2Hz), 5.65(1H,dd,J=8.4,14.8Hz), 5.69(1H,dd,J=10.0,15.2Hz), 
6.09(1 H,d,J=11 .2Hz), 6.32(1 H,dd,J=1 1 .6,14.8Hz); ESI-MS m/z 587(M+Na)+. 

Example 843 (2Z.8E.1 2E,1 4E)-7.21 -Dlacetoxv-6-hydroxy-6, 1 0.1 2, 1 6.20-pentamethvl-1 8.1 9-epoxytricosa- 
8,12.14-trlen-11-ollde (Compound B43-1) and (2Z,8E.12E.14E)-7-acetoxy-6.21-dlhydroxy- 
6,10,12,1 6,20-pentamethyl-1 8,1 9-epoxytricosa-2,8, 12.1 4-tetraen-1 1 -ollde (Compound B43-2) 



[0447] 



Compound 42 



0 




[0449] 



Compound B43-1 



Compound B43>2 




137 



EP 1 380 579 A1 

(2Z,8E,12EJ4E)-6,21-dl(1-Ethoxyetho)(y)-7-hvdroxv-6,10,12J6,20-pentamethyl-18J9-epoxytricosa- 



2,8,12,14-tetraen-11-olide 
[0450] 




[0451] Lithium bis(trimethylsilyl)amide (1 .0 M tetrahydrofuran solution, 50 \iL, 50 timoi) was added dropwise to a 
solution of (8E,12E,14E)-3,6,21-tri(1-ethoxyethoxy)-7-hydroxy-6, 10,12, 16,20-pentamethyl-18,19-epoxytricosa- 
8,12,14-trlen-11-olide (10.8 mg, 15.2 nmol) in tetrahydrofuran (2 mL) at -40°C under nitrogen atmosphere, followed 
by stln-ing at the same temperature for 20 min. Then, a solution of nicotinoyi chloride hydrochloride (5.7 mg, 30.4 (imoi) 
in tetrahydrofuran-triethylamlne (tetrahydrofuran: 0.5 mL and triethyamine: 1 drop) was added dropwise thereinto, 
followed by stirring at 0°C for 30 min. Ethyl acetate and water were added to the reaction solution, and the mixture 
was extracted with ethyl acetate. The resulting organic layer was dried over anhydrous magnesium sulfate, filtered 
and then evaporated. The resulting residue was purified by silica gel column chromatography (Kanto silica gel 60N, 
40 to 50 |xm; ethyl acetate-hexane=1 :4) to obtain the title compound (6.3 mg, 67%) as a colorless oil. 

(2Z,8E,12E.14E)-6,7,21-Trlhydroxy-6,10,12,16,20-pentamethvl-18,19-epoxytricosa-2.8,12,14-tetraen-11-olide 

[0452] 




[0453] Pyrldinium p-toluenesulfonate (2 mg, 7.7 ^lmol) was added to a solution of (2Z,8E,12E,14E)-6,21-di(1-ethox- 
yethoxy)-7-hydroxy-6,10,12,16,20-pentamethyi-18,19-epoxytricosa-2,8,12,14-tetraen-11-oiide (6.3 mg, 10,1 jimoi) in 
methanol (1 .5 mL), followed by stirring at room temperature for one hour. The reaction solution was evaporated, and 
to the resulting residue were added ethyl acetate, water and a saturated sodium bicarbonate aqueous solution. The 
mixture was extracted with ethyl acetate, and the resulting organic layer was dried over anhydrous magnesium sulfate, 
filtered and then evaporated. The resulting residue was purified by thin layer chromatography (MERCK Silica gel 60 
F254, 0.2 mm, developing solution; ethyl acetate-hexane=4:3) to obtain the title compound (3.3 mg, 68%) as a colorless 
oil. 

ESi-IVIS m/z 499(M+Na)+. 
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(2Z,8E,12E,14E)-7,21-Diacetoxy-6-hydroxy-6,10,12,16,20-pentamethyl-18,19-epoxytricosa-8,12,14-tri^^ 
(Compound B43-1 ) and (2Z,8E,1 2E,1 4E)-7-acetoxy-6.21 -dihydroxy-6,1 0,1 2.1 6.20-pentamethvl-1 8.1 9-epoxytrteosa- 
2,8,12,14-tetfaen-11-olide (Compound B43-2) 



[0455] A solution of acetic anhydride (0.74 mg, 7 (imol) in dichlorometliane (0. 1 mL) was added dropwise to a solution 
of(8E,12E,14E)-6,7,21-trihydroxy-6,10,12,26,20-pentamethyl-18,19-epoxytricosa-2,8,12,14-tetraen-11-oiide(3.3mg, 
6,9 (imoi), triethylamine (3.6 mg, 35 jimol) and dimethylaminopyridine (0.4 mg, 3.5 nmol) in dichloromethane (1 mL), 
followed by stirring at room temperature for 30 min. under nitrogen atmosphere. A solution of acetic anhydride (0.2 
mg, 1 .9 (imol) in dichloromethane (20 |iL) was added dropwise thereto and the mixture was stirred at the same tem- 
perature for 30 min. Further, a dichloromethane solution (20 \iL) of acetic anhydride (0.2 mg, 1.9 (imoi) was added 
dropwise thereinto and the mixture was stirred at the same temperature tor 30 min. Ethyl acetate and water were added 
to the reaction solution, and the mixture was extracted with ethyl acetate. The resulting organic layer was dried over 
anhydrous magnesium sulfate, filtered and then evaporated. The resulting residue was purified by thin layer chroma- 
tography (MERCK Silica gel 60 F254, 0.2 mm, developing solution; ethyl acetate-hexane, 4:5) to obtain the title Com- 
pound B43-1 (0.8 mg, 21%) and Compound B43-2 (2.6 mg, 73%) as coloriess oils, respectively. 

Compound B43-1 

[0456] iH-NMR Spectrum(CD30D, 400IVIH2)8(ppm) : 0.87(3H,t, J=7.2Hz), 0.90(3H,d,J=7.2Hz), 0.92(3H,d,J=6.8Hz), 
1.08(3H,d,J=6.8Hz), 1.19(3H,s), 1.27-1. 32(1 H,m), 1 .39-1 .49(3H,m), 1.58-1.68(4H,m), 1 .73(3H,d,J=0.8Hz), 2.05(3H, 
s), 2.06(3H,s), 2.1 8-2.29(1 H,m), 2.41 -2.51 (2H,m), 2.54(1 H,dd,J=2.4,8.0Hz), 2.57-2.67(1 H,m), 2.72(1 H,dt, 
J=2.0,6.0Hz), 4.82-4.88(1 H,m), 5.02(1 H,d,J=9.2Hz), 5.60-5.77(4H,m), 6.04-6.14(2H,m), 6.32(1 H,dd,J=1 0.8,1 5.2Hz); 
ESI-MS m/z 583(VI-(-Na)+. 

Compound B43-2 

[0457] ^H-Um Spectrum(CD3OD,400IV!Hz)5(ppm); 0.90(3H,d,J=6.8Hz), 0.92(3H,d,J=6.8Hz), 0.93(3H,t,J=7.6Hz), 
1.08(3H,d,J=6.8Hz), 1.14-1.24(4H,m), 1.40-1.56(4H,m), 1.59-1 .68(2H,m), 1 .72(3H,d,J=1 .2Hz), 2.06(3H,s), 2.17-2.29 
(1H,m), 2.41-2.52(2H,m), 2.56-2.67(2H,m), 2.72(1 H,dt,J=2.4,6.0Hz), 3.51(1H,dl,J=4.4,8.8Hz), 4.84-4.87(1 H,m), 5.02 
(1H,d,J=9.2Hz), 5.62-5.77(4H,m), 6.04-6.1 3(2H,m), 6.33(1 H,dd,J=1 0.8,1 5.2Hz); ESI-MS m/z 541(M+Na)+. 



[0454] 



Compound B43-1 



Compound B43-2 
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Example B44 (BE,1 2E,14E)-7-Cart3amoyloxy-3,6,21 -trihydroxy-6,1 0,12,1 6,20-pentamethyl-1 8,19-epoxytricosa- 



8,12,14-trien 11-ollde (Compound B44) 
[0458] 



Compound B44 




(8E, 1 2E, 1 4E)-3,6,21 -Trl(1 -ethoxyethoxy)-6.1 0,1 2.1 6,20-pentamethyl-7-(4-nltrophenoxy)carboxv- 
18,1 9-epoxytricosa-8,1 2,1 4-trien-11 -Glide 

[0459] 




[0460] A solution of 4-nitrophenyl chlorofomiate (62 mg, 300 pmol) In dichloromethane (2.5 mL) was added dropwise 
Into a solution of (8E,12E,14E)-3,6,21-tri(1-ethoxyethoxy)-7-hydroxy-6, 10,12, 16,20-pentamethyl-18,19-epoxytrlcosa- 
8,12,14-trien-11-ollde (35 mg, 49.2 nmol), triethylamlne (61 mg, 600 nmol) and dimethylaminopyridine (4mg, 30 (jnol) 
In dichloromethane (2.5 mL), followed by stirring at room temperature for 2.5 hours under nitrogen atmosphere. Ethyl 
acetate, water and saturated sodium bicarbonate aqueous solution were added to the reaction mixture, and the mixture 
was extracted with ethyl acetate, then the organic layer was washed with water. The resulting organic layer was dried 
over an hydrous magnesium sulfate, filtered and then evaporated to give the title crude compound (92.2 mg) as a yellow 
oil. This was used for the following reaction without purification. 

(8E,12E,14E)-7-Carbamoyloxy-3,6,21-tri(1-ethoxyethoxv)-6,10,12,16,20-pentamethvi-1B,19-epoxYtricosa- 
8,12.14-trien-11-oiide 

[0461] 




[0462] 28% Aqueous ammonia solution (20 (iL, 300 (imol) was added dropwise to a solution of the crude (8E,12E, 
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14E)-3,6,214ri(1-ethoxyethoxy)-6,10,12,16,20-pentamethyl-7-(4-nitrophenoxy)carboxy-18,19-epoxytricosa- 

8,1 2,14-trien-11 -olide (10 mg, about 5.3 nmol) in tetrahydrofuran (1 .5 mL), followed by stirring at room temperature for 

3 hours. 

[0463] Ethyl acetate and water were added to the reaction mixture, and the mixture was extracted with ethyl acetate. 
The resulting organic layer was dried over anhydrous magnesium sulfate, filtered and then evaporated. The resulting 
residue was purified by thin layer chromatography (MERCK Silica gel 60 F254, 0.2 mm, developing solution; ethyl 
acetate-hexane, 1 : 1 ) to give the title compound (3.6 mg, 90%, 2 steps) as a colorless oil. 

(8E,12E,14E)-7-CarbamQyloxy-3,6.21-trlhvdroxv-6.10,12,16,20-pentamethyl-18,19-epoxytrlcosa-8,12,14-trlen- 
11 -oiide (Compound B44) 

[0464] 



Compound B44 




[0465] Pyridinlum p-toiuenesulfonate (1 .2 mg, 4.8 pmo\) was added to a solution of (8E,12E,14E)-7-carbamoyloxy- 
3,6,21-tri(1-ethoxyethoxy)-6, 10,12, 16,20-pentamethyl-18,19-epoxytrlcosa-8,12,14-trien-11-oiide (3.6 mg, 4.77 nmoi) 
in methanol (1 mL), followed by stining at room temperature for 3 hours. The reaction mixture was evaporated, ethyl 
acetate, water and a saturated sodium bicarbonate aqueous solution were added to the resulting residue, and the 
mixture was extracted with ethyl acetate. The resulting organic layer was dried over anhydrous magnesium sulfate, 
filtered and then evaporated. The resulting residue was purified by thin layer chromatography (MERCK Silica gel 60 
F2S4, 0.2 mm, developing solution; methanol-dichloromethane, 1:29) to give the title compound (1.9 mg, 74%) as a 
colorless oil. 

IH-NMR Spectrum (CDgOD, 400MHz)5(ppm): O.B9(3H,d,J=e.8Hz), 0.90(3H,d,J=e.aHz), 0.93(3H,t,J=7.6Hz), 1 .08(3H, 
d,J=6.BHz), 1.14-1 .23(4H,m), 1 .32-1 .67(8H,m), 1.74(3H,d,J=0.8Hz), 2.41-2.62(4H,m), 2.65(1 H,dd,J=2.4,8.4Hz), 2.72 
(1H,dt,J=2.4,6.0Hz), 3.51(1H,dt,J=4.8,8.8Hz), 3.74-3.80(1 H,m), 4.85-4.89(1 H,m), 5.04(1 H,d,J=10.8Hz), 5.54(1H,dd, 
J=10.0,15.2Hz), 5.65(1 H,dd,J=8.4,15.2Hz), 5.69(1 H,dd,J=10.0,15.2Hz), 6.09(1 H,d,J=9.6Hz), 6.32{1H,dd, 
J=10.8,14.8Hz); ESI-MS m/z 560(M+Na)^ 

Example B45 (8E,12E,14E)-3,6,21-Trihydroxy-6,10,12,16,20-pentamethyl-7-N-methylcarbamoyloxy- 
18,19-epoxytricosa-8,12,14-trien-11-olide (Compound B45) 

[0466] 



Compound B45 




[0467] The title compound (a colorless oil) was synthesized by the similar method as Example B44. 

1H-NMR Spectrum(CD3OD,400MHz)5(ppm): 0.88(3H,d,J=6.8Hz), 0.90(3H,d.J=6.8Hz), 0.93(3H,t,J=7.6Hz), 1.08(3H, 

d.J=6.8Hz), 1.14-1 .23{4H.m), 1.31-1.67{8H,m), 1 .74(3H,d,J=0.8Hz), 2.42-2.61 (4H,m), 2.65(1 H,dd,J=2.4,6.8Hz), 
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2.68-2.75(4H,m), 3.51(1H,ctt,J=4.8,8.8Hz), 3.74-3.80(1 H,m), 4.87-4.91 (1H,m), 5.04(1 H,d.J=10.8Hz). 5.55(1 H.dd. 
J=9,6, 15.2Hz), 5.65(1H,dd,J=8.8,15.2Hz), 5.68(1H,dd,J=9.6,15.2Hz), 6.09(1 H,d,J=1 0.8Hz). 6.32(1H,dd, 
J=10.8,15.2Hz); ESI-MS m/z 574(M+Na)+. 

Example B46 (8E,12E,14E)-3,6,21 -Trihydroxy-6.1 0,1 2,1 6,20-pentamethyl-7-N,N-dlmethylcarbamoyloxy- 
18.19-epoxytricosa-8,12,14-trien-12-ollde (Compound B46) 

[0468] 



Compound B46 




[0469] The title compound (a colorless oil) was synthesized by the similar method as Example B44. 
1H-NMR Spectrum (CD3OD, 4Q0MHz) 5 (ppm); 0.88(3H,d,J=6.4Hz), 0.90(3H,d,J=6.8Hz), 0.93(3H,t,J=7.6Hz), 1.08 
(3H,d,J=6.8Hz), 1.14-1.23(4H,m), 1 .33-2.68(8H,m), 1 .74(3H,d,J=1 .2Hz), 2.42-2.61 (4H,m). 2.65(1 H,dd,J=2.0,8.4Hz), 
2.72(1 H,dt,J=2.4,6.0Hz), 2.89(3H,s), 2.98(3H,s), 3.51 (1 H,dt,J=4.4.8.4Hz), 3.75-3.81 (1 H,m). 4.91 (1 H,d,J=9.eHz), 5.04 
(1H,d,J=10.8Hz), 5.55(1 H,dd,J=10.0,15.2Hz), 5.65(1 H,dd,J=8.4,15.2Hz), 5.72(1H,dd,J=10.0,15.2Hz), 6.09(1H,d, 
J=11.2Hz), 6.32(1 H,dd,J=10.8,14.8Hz); ESI-MS m/z 588(M+Na)+. 

Example B47 (8E,12E,14E)-3,6,21-Trihydroxy-6,10,12,16,20-pentamethyl-7-N-(2-(2-pyrldyl)ethyl) 
carfaamoyloxy-18,19-epoxytricosa-8,12,14-trlen-11-ollde (Compound B47) 

[0470] 



Compound B47 




[0471] The title compound (a colorless oil) was synthesized by the similar method as Example B44. 
IH-NMR Spectrum (CD3OD,400MHz)5(ppm): 0.88(3H,d,J=6.8Hz), 0.90(3H,d,J=6.8Hz), 0.93(3H,t,J=7.6Hz), 1.08(3H, 
d,J=6.4Hz), 1.14-1.24(4H,m), 1 .28-1 .67(8H,m), 1.74(3H,s), 2.42-2,61 (4H,m), 2.65(1 H,dd,J=2.0,8.4Hz), 2.72(1 H,dt, 
J=2.4,6.0Hz), 2.96(2H,t,J=7.2Hz), 3.42-3.54(3H,m), 3.74-3.80(1 H,m), 4.84-4,90(1 H,m), 5.04(1 H,d,J=10.8Hz), 5.53 
(1H,dd,J=9.6,1 5.2Hz), 5.65(1 H,dd,J=8.4,14.8Hz), 5.67(1 H,dd.J=9.6,15.2Hz), 6.09(1 H,d,J=10.8Hz), 6.32(1H,dd, 
J=10.8,15.2Hz), 7.26(1 H,dd,J=5.2,7.2Hz), 7.31(1H,d,J=7.6Hz), 7.75(1 H,dt,J=1 .6,7.6Hz), 8.45(1 H,d,J=4.8Hz); 
ESI-MS m/z 665 (M+Na)+. 



142 



EP 1380 579 A1 



Example B48 (BE,1 2E,1 4E)-3,6,21 •Trihydroxy-7-((4-hydroxypiperidin-1 -yDcarbonyOoxy- 
6,10,12,1 6,20-pentamethyl-1 8,1 9-epoxytricosa-8,1 2,1 4-trien-1 1 -olide (Compound B48) 



[0472] 



Compound B48 




"OH 



[0473] The title compound (a colorless oil) was synthesized by the similar method as Example B44. 
^H-NMR Spectrum(CD3OD,400MHz)6(ppm): 0.89(3H,d,J=6.4Hz), 0.90(3H,d,J=6.8Hz), 0.93(3H,t,J=7.6Hz), 1 .08(3H, 
d,J=6.8Hz), 1.14-1.23 (4H,m), 1.30-1. 67(1 OH.m), 1.74(3H,s), 1 .79-1 .86(2H,m), 2.42-2.62(4H,m), 2.65(1 H,dd, 
J=2.0,8.4Hz), 2.72(1 H,dt,J=2.0.6.0Hz), 2.99-3.23(2H,m), 3.51(1H,dt,J=4.4,8.8H2), 3.74-4.13(4H,m), 4.92(1H,d, 
J=9.6Hz), 5.05(1 H,d,J=10.8Hz), 5.57(1H,dd,J=10.0,15.2Hz), 5.65(1H,dd,J=8.4,14.8Hz), 5.71(1H,dd,J=9.6,14.8Hz), 
6.09(1 H,d,J=1 0.4Hz), 6.32(1 H,dd,J=1 0.8, 14.8Hz); ESI-MS m/z 644(M+Na)+, 

Example B49 (8E,12E,14E)-3,6,21-Trihydroxy-6,10,12,16,20-pentamethyl-7-((morpholin-4-yOcarbonyl)oxy- 
18,19-epoxytricosa-8,12,14-trlen-11-ollde (Compound B49) 



[0475] The title compound (a colorless oil) was synthesized by the similar method as Example B44. 
1H-NMR Spectrum (CD3OD,400MHz)S(ppm): 0. 89 (3H, d, J=6. 8Hz) , 0.90(3H,d,J=7.2Hz), 0.93(3H,t,J=7.6Hz), 1.08 
(3H,d,J=6.8Hz), 1.14-1.23(4H,m), 1 .30-1 .67(8H,m), 1.74(3H,s), 2.42-2.61 (4H,m), 2.65(1 H,dd,J=2.4,8.4Hz), 2.72(1 H, 
dt,J=2.4,e.0Hz), 3.35-3.68(9H,m). 3.75-3.81 (1 H,m), 4.95(1 H,d,J=9.6Hz), 5.04(1 H,d,J=10.BHz), 5.57(1H,dd, 
J=9.6.15.2Hz), 5.65(1 H.dd,J=8.4,14.8Hz), 5.71(1H,dd,J=9.6,15.2Hz), 6.09(1 H,d,J=10.8Hz), 6.32(1H,dd. 
J=10.8,14.8Hz); ESI-MS m/z 630(M+Na)-'. 



[0474] 



Compound B49 




'OH 
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Example B50 (8E,1 2E,1 4E)-3,6,21 -Trihydroxy-e.l 0,1 2.1 6,20-pentamethyl-7-((4-methylpiperazin-1 -yDcarbonyl) 
oxy-18,19-epoxYtricosa-8,12,14-trlen-11-ollde (Compound B50) 

[0476] 



Compound B50 




[0477] The title compound (a colorless oil) was syntlieslzed by the similar method as Example B44. 
1H-NMR Spectrum (CD3OD, 400MHz) S (ppm) : 0.89(3H,d,J=6.4H2), 0.90(3H,d,J=6.8Hz), 0.93(3H,t,J=7.6Hz), 1.08 
(3H,d,J=6.8Hz), 1,14-1.23(4H,m), 1.31-1.67(8H,m), 1.74(3H,s), 2.30(3H,s), 2.37-2.62(8H,m), 2.65(1H,dd, 
J=2.0,8.4Hz), 2.72(1 H,dt,J=2.0,6.0Hz), 3.39-3.71 (5H,m), 3.75-3.81 (1 H,m), 4.93(1 H,d,J=9.6Hz), 5.04(1 H,d, 
J=10.4Hz), 5.57(1H,dd,J=10.0.15.2Hz), 5.65(1 H.dd,J=8.4,15.2Hz), 5.71(1H,dd,J=9.6,14.8Hz), 6.09(1 H,d,J=10.0Hz), 
6.32(1H,dd,J=10.8,14.8Hz); ESI-MS m/z 621(M+H)+. 

Example B51 (8E.1 2E.1 4E)-7-((4-Acetvlpiperazln-1 -yl)carbonyl)oxv-3,6,21 -trihydroxy- 
6, 1 0,1 2.1 6,20-pentamethvl-1 8,1 9-epoxytricosa-8.12,1 4-trien-1 1 -ollde (Compound B51 ) 

[0478] 



Compound B51 




[0479] The title compound (a colorless oil) was synthesized by the similar method as Example B44. 
'H-NMR Spectrum (CD3OD. 400MHz)8(ppm) : 0.8B(3H,d,J=6.BHz), 0.90 (3H,d,J=7.2Hz) , 0.93(3H,t,J=7.6Hz), 1.08 
(3H,d,J=6.8Hz). 1.14-1 .23{4H,m), 1.32-1.68{8H.m). 1.74(3H,d,J=1.2Hz), 2.12(3H,s). 2.41-2.62(4H,m), 2.65(1H.dd, 
J=2.4,8.4Hz), 2.71(1H,dt,J=2.0,6.0Hz), 3.35-3.72(9H,m), 3.74-3.82(1 H,m), 4.96(1 H,d,J=9.6Hz). 5.04(1H.d. 
J=1 0.4Hz), 5.58(1 H,dd,J=9.6,15.2H2), 5.65(1 H,dd,J=8.4,14.8Hz). 5.72(1H,dd,J=9.6,15.2Hz), 6.09(1 H,d,J=10.8Hz), 
6.32(1 H,dd,J=10.8,14.8Hz); ESI-IVIS m/z 671 (l\^+Na)+. 
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Example B52 (8E,1 2E,1 4E)-3,6,21 -Trihyclroxy-6,1 0,1 2.1 6,20-pentamethvl-7-((piperazin-1 -yl)carbonyl)oxy- 
18,19-epoxytricosa-8,12,14-trien-11-olide (Compound B52) 

[0480] 



Compound B52 




[0481] The title compound (a colorless oil) was synthesized by the similar method as Example B44. 

IH-NMR Spectrum(CD3OD,400MHz)5(ppm): 0.89(3H,d,J=6.8H2), 0.90(3H,d,J=6.8Hz), 0.93(3H,t,J=7.6Hz), 1.08(3H, 

d,J=6.8Hz), 1.11-1 .23(4H,m), 1 .26-1 .67{8H,m), 1 .74(3H,s), 2.42-2.62(4H,m), 2.65(1 H,dd,J=2.0,8.4Hz), 2.69-2.81 (5H, 

m), 3.36-3.69(5H,m), 3.75-3.82(1 H,m), 4.94(1 H,d,J=9.6Hz), 5.04(1 H,d,J=10.8Hz), 5.57(1 H,dd,J=20.0,15.2Hz), 5.66 

(1H,dd,J=8.8,15.6Hz),5.71(1H,dd,J=9.6,15.2Hz),6.09(1H,d,J=10.8H2),6.32(1H,dd,J=10.8,14.8Hz);ESI-MSm/z607 

(M+H)+. 

Example B53 (8E,12E,14E)-3.6,21-Trihydroxy-7-(N-(2-mgthoxyelhyl))eaffaamoyloxy- 
6,10,12,1 6,20-pentamethyl-1 8,1 9-epoxytricosa-8,12,1 4-trien-11 -ollde (Compound B53) 

[0482] 



Compound B53 




[0483] The title compound was obtained as a coiorless oil by the similar method as Example B44. 

Compound B53 

[0484] 1H-NMR Spectrum (CDaOD.SOOMHzjSippm): 0.90(3H,d,J=6.5Hz), 0.91 (3H,d,J=7.0Hz), 0.94(3H,t,J=8.0Hz), 
1.09(3H,d,J=7.0Hz), 1.16-1.26(1H,m), 1.21(3H,s), 1.28-1.68(8H,m), 1.75(3H,s), 2.42-2.62(4H,m), 2.66{1H,dd, 
J=2.5,8.5Hz), 2.73(1 H,dt,J=2.0,6.0Hz), 3.25-3.32(2H,m). 3.34{3H.m), 3,44(2H,t,J=5.5Hz), 3.48-3.51 (1 H,m), 3.74-3.82 
(1H,m), 4.90(1 H,d,J=9.5Hz), 5.05(1H,d,J=10.5Hz), 5.56(1 H,dd,J=10.0.15.0Hz), 5.62-5.76(2H,m), 6.09{1H,d, 
J=10.0H2), 6.32(1H,dd,J=11.0,15.0H2); ESI-MS m/z 61 8(M-t-Na)+. 
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Example B54 (8E,12E,14E)-7-(N-(2-Dimethylamino)e1tiyl)carbamoyloxy-3,6,21-trihydroxy- 
6,10,12,1 6,20-pentamethyl-1 8,1 9-epoxytricosa-8,12,1 4-trien-11 -olide (Compound B54) 



[0485] 



Compound B54 




'OH 



[0486] The title compound was obtained as a colorless oil by the similar method as Example B44. 
IH-NMR Spectrum (CD3OD,500MHz)5(ppm): 0.89(3H,d,J=7.5Hz), 0.90(3H,d,J=7.5Hz), 0.94(3H,t,J=7.5Hz), 1.09(3H. 
d,J=7.0Hz), 1.16-1.26(1H,m), 1.21(3H,s), 1.28-1.68 {8H,m) , 1.75(3H,s), 2.26(6H,s), 2.44(2H,t,J=6.5Hz), 2.44-2.62 
(4H,m), 2.67(1 H,dd,J=2.0,8.5Hz), 2.73(1 H,dt,J=2.0,6.0Hz), 3.25(2H,t,J=6.0Hz), 3.48-3.54(1 H.m), 3.75-3.82(1 H,m), 
4.90(1 H,d,J=10.0H2). 5.05(1 H,d,J=1 1.0Hz), 5.63-5.74(2H,m), 6.09(1 H,d.J=10.5H2). 6.32(1H,dd,J=11.0,15.0Hz); 
ESI-MS mlz 609(M+H)+. 

Example B55 (8E,12E,14E)-7-(N-(3-Dlmethvlamlno)propyDcarfaamoyloxy-3.6,21-trlhvdroxv 
6,10,12,16,20-pentamethyl-18,19-epoxytricosa-8,12.14-trien-11-ollde (Compound B55) 



[0488] The title compound was obtained as a colorless oil by the similar method as Example B44. 
<H-NMR Spectrum (CD3CD,500IWIHz)8(ppm): 0.89(3H,d,J=7.0H2), 0.91(3H,d,J=7.0H2), 0.94(3H.t,J=7.0Hz), 1 .09(3H, 
d.J=7.0Hz), 1.16-1.72(11H,m), 1.21(3H,s), 1.75(3H,s), 2.24(6H,3), 2.36(2H,t,J=8.0Hz), 2.42-2.62(4H,m), 2.66(1H,dd, 
J=2.0,8.0Hz), 2.73(1 H,dt,J=2.0,9.0Hz), 3.14(2H,t,J=7.0Hz), 3.48-3.55(1 H,m), 3.75-3.82(1 H,m), 4.90(1 H,d,J=10.5Hz), 
5.05(1 H,d,J=10.5H2), 5.64-5.74(2H,m), 6.09(1 H,d,J=10.5H2), 6.32(1H,dd,J=11.0,15.0H2); ESI-MS m/i 623(M+H)+. 



[0487] 



Compound B55 
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Example B56 (8E,12E,14E)-3,6,21-Trihydroxy-6,10,12,16,20-pentamethyl-7-N-(2-pyridylmethyl)carbamoyloxy- 
18,19-epoxytricosa-8,12,14-trien-11-olide (Compound B56) 




[0490] The title compound was obtained as a coloriess oil by the similar method as Example B44. 
iH-NMR Spectrum(CD3OD,400IVIH2)6(ppm): 0.88(3H,d,J=7.2Hz), 0.89(3H,d,J=7.2Hz), 0.94{3H,t,J=7.6H2), 1.08(3H, 
d,J=6.BHz), 1.16-1 .64{9H,m), 1 .23(3H,s), 1 .74(3H,s), 2.40-2.60(2H,m), 2.52(2H,d,J=4.0Hz), 2.64(1 H,dd,J=2.4,8.4Hz), 
2.72(1 H,dt,J=2.4.5.6Hz), 3.43-3.52(1 H,m), 3.70-3.81 (1 H,m), 4.40(2H,s), 4.95(1 H,d,J=9.2Hz), 5.04(1 H,d,J=1 0.8Hz), 
5.56(1H,dd,J=9.2,15.6Hz),5.65(1H,dd,J=B.B,15.2Hz),5.73(1H,dd,J=10.4,15.2H2),6.08(1H,d,J=10.8Hz), 6.32(1H,dd, 
J=11.2,15.2Hz), 7.29(1 H,t,J=5.6Hz), 7.37(1 H,d,J=8.0Hz), 7.80(1 H,t,J=8.0Hz), 8.47(1 H,d,J=5.6Hz); ESI-MS m/z 629 
(M+H)+, 651(M+Na)+. 

Example B57 (8E,12E,14E)-3,6,21-Trihydroxy-6.10.12,16,20-pentamethyl-7-N-(3-pyridylmethyl)carbamovloxv- 
ia,19-epoxvtricosa-8,12,14-ti1en-11-ollde (Compound B57) 

[0491] 



Compound BS7 




[0492] The title compound was obtained as a colorless oil by the similar method as Example B44. 

1H-NMR Spectrum(CD3OD,400IWH2)5(ppm): 0.87(3H,d,J=6.8Hz), 0,90(3H,d,J=6.8Hz), 0.93(3H,t,J=7.2Hz), 1.08(3H, 

d,J=6.8Hz),1.17-1.66(9H,m),1.21(3H,s),1.74(3H,s),2.40-2.60(2H,m),2.52{2H,d,J=3.6Hz),2.65(1H,dd,J=2.4,8.4H2), 

2.72(1 H,dt,J=2.4,6.0Hz), 3.43-3.54(1 H,m), 3.72-3. 82(1 H,m), 4.33(2H,s), 4.92(1 H,d,J=9.2H2), 5.04(1 H,d,J=1 0.8Hz), 

5.55(1 H,dd,J=10.0,15.2Hz),5.65(1H,dd,J=8.4,14.8Hz),5.70(1H,dd,J=9.6,15.6Hz),6.08(1H,d,J=10.8H2), 6.32(1H.dd, 

J=10.B,14.8H2), 7.39(1 H,dd,J=5.2,8.0H2), 7.77(1 H,d,J=7.6H2), 8.42(1 H,d,J=4.8H2), 8.47(1 H.bre); ESI-MS m/z 651 

(M+Na)+. 
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Example B58 (8E,1 2E,1 4E>3,6,21 -Trihvdroxy-6.1 0,1 2,1 6,20-pentamethyl-7-N-(4-pyriclylmethyl)carbamoyloxy- 



18,19-epoxytricosa-8,12,14-trien-11-ollde (Compound B58) 



[0493] 



Compound B58 




[0494] The title compound was obtained as a colorless oil by the similar method as Example B44. 
iH-NMR Spectrum(CD3OD,400MHz)5(ppm): 0.88(3H,d,J=7.2Hz), 0.89(3H,d,J=6.8Hz), 0.94(3H,t,J=7.6Hz), 1 .08(3H, 
d,J=6.4Hz), 1.15-1.66(9H.m), 1.23(3H,s), 1.74(3H.s), 2.46-2.62(4H,m), 2.65(1 H,dd,J=2.0,8.4Hz), 2.72(1H,dt, 
J=2.4,6.0H2), 3.46-3.55(1 H,m), 3.72-3.82(1 H,m), 4.35(2H,s), 4.93(1 H,d,J=9.6Hz), 5.04(1 H.d,J=10.8Hz), 5.56(1 H,dd, 
J=9.6,15.2H2), 5.65(1 H.dd,J=8.4,14.8H2), 5.72(1H,dd,J=9.6,15.2Hz), 6.09(1 H,d,J=11.2Hz), 6.32(1H,dd, 
J=10.B,14.8Hz), 7.34(2H,d,J=5.2Hz), 8.45(2H,dd,J=1 .6,4.8Hz); ESI-MS m/z 629(M-)-H)^ 651 (M-i-Na)+. 

Example B59 (8E,1 2E,1 4E)-3,6.21 -Trlhydroxy-6, 1 0,1 2,1 6,20-pentamethvl-7-N-<2-(morpholln-4-yl)ethvl) 
carbamoyloxy-18,19-epoxytricosa-8,12,14-trien-11-ollde (Compound B59) 

[0495] 



Compound B59 




[0496] The title compound was obtained as a colorless oil by the similar method as Example B44. 
<H-NMR Spectrum(CD3OD,400IWHz)5(ppm): 0.88(3H,d,J=5.2Hz), 0.89(3H,d,J=7.2Hz), 0.93(3H,t,J=7.2Hz), 1 .07(3H, 
d,J=6.8Hz), 1.17-1.66(9H,m), 1.20(3H,s), 1.74(3H,S), 2.44-2.62(BH,m), 2.65(1 H,dd,J=2.4,8.4Hz), 2.72(1H,dt, 
J=2.4,6.0Hz), 3.26(2H,t,J=6.8Hz), 3.28-3.36(2H,m), 3.46-3,54(1 H,m), 3.62-3.72(4H.m), 3.74-3.83(1 H,m), 4.84-4.88 
(1H,m), 5.04(1 H,d,J=1 0.8Hz), 5.54(1H,dd,J=10.4,15.2Hz), 5.85(1 H,dd,J=8.8,15.2Hz). 5.69(1 H,dd,J=1 0.0, 15.6Hz), 
6.09(1H,d,J=10.8Hz), 6.32(1 H,dd,J=10.8,14.8Hz); ESI-MS m/z 651(M-i-H)+. 
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Example B60 (8E,1 2E,1 4E)-3,6.21 -Trihydroxy-6,1 0,1 2,1 6,20-pentamethyl-7-N-(3-(morpholin-4-yl)propyl) 
carbamoyloxy-1 8,1 9-epoxytricosa-8,1 2,1 4-trien-1 1 -olide (Compound B60) 

[0497] 



Compound B60 




[0498] The title compound was obtained as a colorless oil by the similar method as Example B44. 
^H-NiVIR Spectrum(CD3OD.400MH2)6(ppm): 0.88{3H,d,J=5.2Hz), 0.90{3H,d,J=7.2Hz), 0.93{3H,t,J=7.2Hz), 1 .08(3H, 
d,J=8.0Hz), 1.16-1.73(11H,m), 1.20(3H,s), 1.74(3H,s), 2.36-2.62(8H,m), 2.65(1 H,dd,J=2.0,8.4Hz). 2.72(1H.dt, 
J=2.4,6.0H2), 3.10-3.16(4H,m), 3.46-3.54(1 H.m), 3.62-3.72(4H,m), 3.74-3.82(1 H,m), 4.84-4.88(1 H,m), 5.04(1H,d, 
J=10.8H2), 5.54(1H,dd,J=10.0,14.8Hz), 5.62-5.74(2H,m), 6.09(1 H,d,J=10.8Hz), 6.32(1H,dd,J=10.8,15.2H2); ESI-MS 
m/z 665(M+H)+. 

Example B61 (8E,1 2E,1 4E)-3,6,21 -Trihydroxy-6.10,1 2.1 6,20-pentamethyl-7-((homopiperazin-1-yl)carbonyO 
oxy-18,19-epoxvtricosa-8.12,14-trlen-11-olidB (Compound B61) 

[0499] 



Compound B61 




[0500] The title compound (a colorless oil) was synthesized by the similar method as Example B44. 
^H-NMR Spectrum (CD3OD,400H^Hz)6(ppm): 0.89(3H,d,J=6.8Hz), 0.90(3H,d,J=6.8Hz), 0.93(3H,t,J=7.6Hz), 1.08(3H, 
d,J=6.8Hz), 1.14-1 .25(4H,m), 1.34-1.68(8H,m), 1 .74(3H,d,J=0.8Hz), 1. 77-1 .B6(2H,m), 2.41 -2.63(4H,m), 2.65(1 H.dd, 
J=2.4,8.4Hz), 2.72(1 H,dt,J=2.4,6.0Hz), 2.73-2.94(4H,m), 3.41-3.68(5H,m), 3.75-3.82(1 H.m), 4.94(1 H,d,J=9.6Hz), 
5.05(1 H,d,J=10.4Hz), 5.57(1 H,dd,J=10.0,15.2Hz),5.65(1H,dd,J=8.4,15.2Hz),5.72(1H,dd,J=10.0,15.2Hz),6.09(1H,d, 
J=1 0.8Hz), 6.32(1H,dd,J=10.8,14.8Hz); ESI-MS m/Z 621 (M+H)+. 
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Example B62 (8E,1 2E,1 4E)-3,6,21 -Trihydroxy-e.l 0,1 2,1 6,20-pentamethyl-7-((4-methylhomopipenazin-1 -yl) 



cait)onyl)oxy-18,19-epoxytricosa-8,12,14-trien-11-olide (Compound B62) 



[0501] 



Compound B62 




'OH 



[0502] The title compound (a colorless oil) was synthesized by the sinnilar method as Example B44. 
IH-NMR Spectrum (CD3OD,400MHz)8(ppm): 0.79(3H,d,J=6,4Hz), 0.80(3H,d,J=7.2Hz), 0.84(3H,t,J=7.6Hz), 0.98(3H, 
d,J=6.8Hz), 1.05-1. 16(4H,m), 1 .24-1 .58(8H,m), 1.65(3H,d,J=0.8Hz), 1.76-1 .84(2H,m), 2.25{3H,s), 2.33-2.58(9H,m), 
2.62(1 H,dt,J=2.4,6.0Hz), 3.37-3.46(3H,m), 3.4a-3.58(2H,m), 3.66-3.72(1 H,m), 4.85(1 H,d,J=9.6Hz), 4.95(1 H,d, 
J=10.8Hz), 5.48(1 H,dd,J=9.6,15.2Hz), 5.56(1 H,dd,J=8.4,15.2Hz), 5.63(1 H,dd,J=9.6,15.2Hz), 6.00(1 H,d,J=1 0.8Hz), 
6.23(1H,dd,J=10.8,14.8Hz); ESI-MS m/z 635(M-i-H)+. 

Example B63 (8E,12E,14E)-3,6,21-Trlhydroxy-6.10,12.16,20-pentamethyl-7-N-(2-(plperidln-1-vl)ethyl) 
carbamoyloxy-1 8,1 9-epoxytrlcosa-8,1 2,1 4-trlen-11 -elide (Compound B63) 



[0504] The title compound (a colorless oil) was synthesized by the similar method as Example B44. 
'H-NMR Spectmm (CD3OD,400MHz)8(ppm): 0.88(3H,d,J=6.0Hz), 0.90(3H,d,J=6.8Hz). 0.93(3H,t,J=7.6Hz), 1.08(3H, 
d,J=6.8Hz), 1.14-1.25(4H,m), 1.32-1 .67(14H,m), 1 .74(3H,d,J=0.8Hz), 2.40-2.62(1 0H,m), 2.65(1 H,dd,J=2.4,8.4Hz), 
2.72(1 H,dt,J=2.4,6.0Hz),3.26(2H,t,J=6.8Hz), 3.51 (1H,dt,J=4.4,8.4Hz), 3.74-3.81 (IH.m), 4.86-4.92(1 H,m), 5.04(1 H,d. 
J=10.8H2), 5.54(1 H,dd,J=9.6,15.2Hz), 5.65(1H,dd,J=8.4,14.8Hz), 5.69(1 H,dd,J=10.0,14.8Hz), 6.09(1 H,d,J=10.8Hz), 
6.32(1H,dd,J=10.8,14.4Hz); ESI-MS m/z 649(M+H)+. 



[0503] 



Coinpound BS3 
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Example B64 (8E,1 2E,1 4E)-3,6,21 -Trihydroxy-6,1 0,1 2,1 6,20-pentamothyl-7-N-(2-(pyrrolidin-1 -vDethyl) 



carbamoyloxy-18,19-epoxytricosa-8,12,14-trien-11-olicle (Compound B64) 



[0505] 



Compound B64 




*0H 



[0506] The title compound (a colorless oil) was synthesized by the similar method as Example B44. 
iH-NMR Spectrum (CD3OD,400MHz)6(ppm) : 0 .88 (3H, d, J=6 .4Hz) , 0.90(3H,d,J=6.8Hz), 0.93(3H,t,J=7.6Hz), 1 .08 
(3H,d,J=6.8Hz), 1.14-1.25{4H,m), 1.32-1 .67{8H,m), 1.74{3H,s), 1 .78-1 .83(4H,m), 2.42-2.62(1 OH,m), 2.65(1 H.dd. 
J=2.4,8.4Hz). 2.72(1 H.dt,J=2.4,6.0Hz). 3.27(2H,t,J=6.8Hz), 3.51 (1 H,dt,J=4.4,8.4Hz), 3.74-3.81 (1 H,m), 4.86-4.92(1 H, 
m), 5.04(1H,d,J=10.8Hz),5.54(1H,dd,J=9.6,15.2Hz), 5.65(1 H,dd,J=8.4,14.8Hz), 5.69(1 H,dd,J=9.6,15.2Hz), 6.09(1 H, 
d,J=10.8Hz), 6.32(1 H,dd,J=10.8,15.2Hz); ESI-MS nri/z 635(M+H)+. 

Example B65 (8E,12E,14E)-3,6,21-Trlhydroxy-6,10,12,16,20-pentamethyl-7-((4-ethylplperazln-1-yl)carbonvl) 
oxy-18,19-epoxytricosa-B,12,14-trien-11-ollde (Compound 865) 



[0508] The title compound (a colorless oil) was synthesized by the similar method as Example 844. 
1H-NMR Spectrum (CD3OD,400MHz)8(ppm): 0.89(3H,d,J=6.4Hz), 0.90{3H,d,J=6.8Hz), 0.93(3H,t,J=7.6Hz), 1 .08(3H, 
d,J=6.8Hz), 1.11(3H,t,J=7.2Hz), 1 .14-1 .23(4H,m), 1.33-1.67(8H,m), 1.74(3H,d,J=1.2Hz), 2.40-2.63(10H,m), 2.65(1H, 
dd,J=2.4,8.4Hz), 2.72(1 H,dt,J=2.4,6.0Hz), 3.40-3.72(5H,m), 3.75-3.81 (1H,m), 4.93(1 H,d,J=10.0Hz), 5.04(1 H,d, 
J=10.4Hz), 5.57(1 H,dd.J=9.6,15.2Hz), 5.65(1H,dd,J=8.4,15.2Hz), 5.71(1H,dd,J=9.6,15.2Hz), 6.09{1H,d,J=10.8Hz), 
6.32(1H,dd,J=10.8,14.8Hz); ESI-MS m/z 635(M-i-H)-'. 



[0507] 



Compound B65 




151 



EP1380 579A1 

Example B66 (8E,1 2E,1 4E)-3,6,21 -Trihyclroxy-6.1 0,1 2,1 6,20-pentamethyl-7-((4-(2-hyclroxyethyl)pipereizin-1 -yl) 



caitonyl)oxy-18,19-epoxytricosa-8,12,14-trien-11-ollde (Compound B66) 



[0509] 



Compound B66 




'OH 



[0510] The title compound (a colorless oil) was synthesized by the similar method as Example B44. 
iH-NMR Spectrum (CD3OD,400MHz)S(ppm): 0.89(3H,d,J=6.8H2), 0.90{3H,d,J=6.8Hz), 0.93(3H,t,J=7.6Hz), 1.08(3H, 
d,J=6.8H2), 1.14-1.23(4H,m), 1.33-1 .67(8H,m), 1.74(3H,d,J=1.2Hz), 2.43-2.61 (lOH.m), 2.65(1 H,dd,J=2.4,8.4Hz), 
2.72(1 H,dt,J=2.4,6.0Hz), 3.38-3.72(7H,m), 3.74-3.81 (1H,m), 4.93(1 H,d,J=9.6Hz), 5.04(1 H,d,J=10.8Hz), 5.57(1 H,dd, 
J=9.6,15.2Hz), 5.65(1 H,dd,J=8.4,14.8Hz), 5.71{1H,dd,J=9.6,15.2Hz), 6.09(1H,d,J=10.8Hz), 6.32(1H,dd, 
J=10.8,14.8Hz); ESI-MS m/z 651(M+H)+. 

Example B67 (8E,12E,14E)-3,6,21-Trihydroxy-6,10,12,16,20-pentamethyl-7-((2,5-dimethylplperazln-1-yO 
carfaonvl)oxv-18,19-epoxytrlcosa-8,12,14-trien-11-olide (Compound B67) 



[051 2] The title compound (a colorless oil) was synthesized by the similar method as Example B44. 
1H-NIVIR Spectrum (CD3OD,400MHz)S(ppm): 0.88(3H,d,J=6.4Hz), 0.90(3H,d,J=6.8Hz), 0.93(3H,t,J=7.6Hz), 1 .08{3H, 
d,J=6.8Hz), 1.11-1.26(10H,m), 1 .34-1 .68(8H,m), 1 .74(3H,d,J=0.8Hz), 2,42-2.62(5H,m), 2.65(1 H,dd,J=2.4,8.4Hz), 
2.72(1 H,dt,J=2.4,6.0Hz), 3.04-3.36(2H,m), 3.24-3.30(1 H,m), 3.51(1H,dt,J=4.4,8.BHz), 3.65-3.73(1 H,m), 3.75-3.82 
(1H,m), 4.1 8-4.28(1 H.m), 4.88-5.00(1 H,m), 5.05(1 H,d,J=10.8Hz), 5.57(1 H,dt,J=1 0.0, 15.2H2), 5,65(1H,dd, 
J=8.4,14.8Hz). 5.71 (1H,dt,J=9.6,15.2Hz), 6.09(1 H,d,J=10.8Hz), 6.32(1H,dd,J=10.B,14.8Hz); ESI-MS m/z635(M+H)+. 



[0511] 



Compound B67 
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Example B68 (8E,12E,14E)-7-N-Ethylcart)amoyloxy-3.6,21 trihydroxy-6,1 0,12.1 6,20-pentamethyl- 



18,19-epoxytrico8a-8,12,14-trien-11-olide (Compound B68) 



[0513] 



Compound B68 




'OH 



(8E,12E,14E)-3,6,21-Trls(1-ethoxyethoxy)-7-N-ethylcarfaamoyloxy-6,10.12,18.20-pentamettiyl-18,19-epoxytrlcosa- 
8.12.14-trlen-11-ollde 



[0515] Cuprous chloride (I) (13 mg, 0.13 mmol) and ethyl Isocyanate (16 mg, 0.23 mmol) were added to a solution 
of (8E,12E,UE)-3,6,21-tris(1-ethoxyethoxy)-7-hydroxy-6,10,12,16,20-pentamethyl-18,19-epoxytrlcosa-8,12,14-trien- 
11-olide (16 mg, 0.023 mmol) in dichloromethane (2.5 mL) at room temperature. The mixture was stirred at room 
temperature for 1 6 hours. The reaction mixture was diluted with ethyl acetate, washed with brine, dried over anhydrous 
magnesium sulfate and evaporated. The resulting crude product was purified by silica gel column chromatography 
(Kanto silica gel 60N, spherical, neutral, 40 to 100 \m, eluate; ethyl acetate:hexane=50:50) to give the title compound 
(11 mg, 61%) as a colorless oil. 
ESI-MSm/z781(IVI+Na)+. 

(8E,12E,14E)-7-N-Ethylcart)amoyloxy-3,6,21-trihydroxy-6,10,12,16,20-pentamethyl-18,19-epoxytricosa- 
8.12,14-trien-11-olide (Compound B68) 



[0514] 




[0516] 



Compound B68 
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[0517] Pyridinium p-toluenesulfonate (17 mg, 0.069 mmol) was added to a solution of (8E,12E,14E)-3,6,21-tris 
(1-ethoxyetho)(y)-7-N-ethylcarbamoyloxy-6,10,12,16,20-pentamethyl-18,19-epoxytricosa-8,22,14-trien-11-olide (11 
mg, 0.01 4 mmol) in methanol (1 .5 mL) at room temperature, followed by stirring at the same temperature for one hour. 
The reaction mixture was diluted with 1 .5 mL of ethyl acetate, washed with brine, dried over anhydrous magnesium 
sulfate and evaporated. The resulting crude product was purified by silica gel column chromatography (Kanto silica 
gel 60N, spherical, neutral, 40 to 1 00 \ur), eluate: ethyl acetate) to give the title compound (6 .0 mg, 61 %) as a colorless 
oil. 

1H-Niy/IR Spectrum(CD3OD,400MH2)5(ppm): 0.89(3H,d,J=7.2Hz), 0.9C(3H,d,J=6.8H2), 0.93(3H,t,J=7.2Hz), 1 .08(3H, 
d,J=6.8Hz), 1.10(3H,t,J=7.2Hz), 1.18-1 .66(9H,m), 1.20(3H,s), 1.74(3H,s), 2.40-2.61 (2H,m), 2.52(2H,d,J=4Hz), 2.65 
(1H,dd,J=2.4,8.4H2), 2.72(1 H,dt,J=2.4,5.6Hz), 3.12(2H,q,J=7.2Hz), 3.51 (1 H,dt,J=4.4,4.4Hz), 3.74-3.82(1 H,m), 4.88 
(1H,m), 5.04(1 H,d,J=1 0.8Hz), 5.55(1 H,dd,J=10,15.2Hz), 5.62-5.72(2H,m), 6.09(1 H,d,J=10.8Hz), 6.32(1H,dd, 
J=1 0.8,1 5.2H2); ESI-MS m/z 588(M+Na)+. 

Example B69 (8E,12E,14E)-7-(N-Chloroacetyl)carbamoyioxy-3.6,21-trihydroxy-6,10,12,16,20-pentamethyi- 
18,19-epoxytricosa-8,12,14-trlen-11-olide (Compound B69) 

[0S18] 



Compound B69 




[0519] Using chloroacetyl isocyanate, the title compound was obtained as a colorless oil by the similar method as 
Example B68. 

iH-NMR Spectrum (CD3OD,500MHz)5(ppm): 0.90(3H,d,J=6.5Hz), 0.90(3H,d,J=7.0Hz), 0.94{3H,t,J=7.5Hz), 1.09(3H, 
d,J=7.0Hz), 1.16-1. 21 (4H,m),1.32-1.6a(BH,m),1.75(3H,s),2.42-2.64(4H,m),2.66(1H,dd,J=2.0,e.0Hz),3.48-3.56(1H, 
m), 3.74-3.84(1 H.m), 4.44(2H,s), 5.01(1H,d.J=9.5Hz), 5.06(1 H,d,J=10.0Hz), 5.60-5.70 (2H,m) , 5.73(1H,dd, 
J=10.0,15.0Hz), 6.10(1H,d,J=11.0Hz), 6.33(1 H,dd,J=11. 0,1 5.0Hz); ESI-MS m/z 636(M+Na)+. 

Example 870 (8E,1 2E,1 4E)-3-(t-Butyldimethyislloxy)-7-(N ethvi)cart>amovloxy-3.6,21 -trihydroxy- 
6.10.12,1 6,20-pentamethyl-1 8,1 9-epoxytrlcosa-8, 12,1 4-trien-1 1 -olide (Compound B70) 

[0520] 



Compound B70 




[0521] The 7-acetoxy of the compound obtained in Example B11 was solvoiyzed by the similar method as the com- 
pound 812. Then, using ethylamlne, it was converted into 7-(N-ethyl)caibamethoxy moiety by the similar method as 
Example 844, and then the ethoxyethyi group was deprotected by the similar method as Example B44 to give the title 
compound as a colorless oil. 
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^H-NMR Spectrum (CD3OD,500IVIHz)6(ppm) : 0,09(3H,s), 0,10(3H,s), 0.88-0.97(1 8H,m), 1 .09(3H,d,J=7.5Hz), 1.12 
(3H,d,J=7.5Hz), 1.20(3H,s), 1. 20-1. 26(1H,m), 1 .27-1 .72(8H,m), 1 .73(3H,s), 2.38(1H,dd,J=4.0,13.0Hz), 2.42-2.64(3H, 
m), 2.66(1 H,d,J=8.0Hz), 2.73(1 H,t,J=6.0Hz), 3.08-3.20(2H,m), 3,48-3.56(1 H,m), 3.88-3.96(1 H,m), 4.88(1 H,d, 
J=11.0Hz), 4.90(1 H,d,J=1 1.0Hz), 5.56(1H,dd,J=10.0,15.0Hz), 5.64-5.84(2H,m), 6.11(1H,d,J=11.0Hz), 6.32(1H,dd, 
5 J=11. 0,1 5.0Hz); ESI-MS m/z 702 (M+Na)+. 

Example B71 (8E,12E,14E)-7-Aeetoxy-3,6-dihydroxy- 6,10,12,16,20-pentamethyl-21-oxo-18,19-epoxytricosa- 
8,12,14-trien-11-olide (11107C) 

10 [0522] A solution of Compound B1 0-2 (37 mg, 67 (imol) obtained in Example B1 0 in chlorofomi (5 mL) vyas added 
to a suspension of Dess-Martin reagent (72 mg, 170 nmol) in chlorofomi (2.5 mL), followed by stlmng at room tem- 
perature for one hour. A 1 0% aqueous sodium thiosulfate solution was added to the reaction mixture and the mixture 
was vigorously stirred. Then, the organic layer was washed with brine, dried over anhydrous magnesium sulfate and 
evaporated. The resulting residue was purified by silica gel column chromatography (Kanto silica gel 60N, spherical, 

IS neutral, 40 to 100|i.m, eluate; hexane:ethyl acetate=2:1 to 1:1) to give a 3-t-butyldimethylslloxy-21-keto compound (30 
mg, 81%). A solution of the resulting 3-t-butyldimethylsiloxy-21-keto compound (25 mg, 39 ixmol) in tetrahydrofuran 
(1 00 ^lL) was added to a mixture of trifluoroacetic acid:tetrahydrofuran:water=1 :1 0:5 (2 mL), followed by stirring at room 
temperature for 5 hours. After ethyl acetate was added to the reaction mixture, the organic layer was washed with a 
saturated sodium bicarbonate aqueous solution and brine, dried over anhydrous magnesium sulfate and then evapo- 

20 rated. The resulting residue was purified by silica gel column chromatography (Kanto silica gel 60N, spherical, neutral, 
40 to 1 00 (im, eluate; hexane:ethyl acetate=1 :3) to give a colorless oil (11.1 mg, 54%). It was confirmed by TLC and 
HPLC that this product was identical to 11107C obtained from the cultured broth of microbial. 

Example B72 (8E,1 2E,1 4E)-3,6,21 -Trihydroxy-7-oxo-6,1 0,1 2,1 6,20-pentamethyl-1 8,1 9-epoxytrlcosa- 
25 8,12,14-trlen-11-ollde (Compound 872) 

[0523] 



30 Compound B72 



35 




40 

[0524] Asolutlonof(8E,12E,14E)-3,6,21-tri(1-ethoxyethoxy)-7-hydroxy-6,10,12,16,20-pentamethyl-18,19-epoxytri- 
cosa-8,12,14-trieri-11-olide (10 mg, U^mol) obtained In Example B39 in chlorofonn (0.5 mL) was added to asuspen- 
sion of Dess-Martin reagent (60 mg, 140 ^mol) in chlorofonn (2 mL), followed by stlmng at room temperature for 3 
hours. The reaction mixture was poured into a sodium thiosulfate aqueous solution, and the mixture was vigorously 

« stirred. Then, ethyl acetate was added thereto, and the organic layer was washed with brine, dried over anhydrous 
sodium sulfate and evaporated. The resulting residue was dissolved in 2 ml of methanol and pyridinium p-toluenesul- 
fonate (3 mg, 11 jtmol) was added thereto, followed by stirring at room temperature for 20 hours. The solvent was 
removed, and the resulting residue was dissolved in ethyl acetate. The mixture was washed with a saturated sodium 
bicarbonate aqueous solution and brine, dried over anhydrous magnesium sulfate and evaporated. The resulting res- 

so idue was purified by thin layer chromatography (MERCK Silica gel 60 F2S4, 0.2 mm, developing solution; hexane:ethyl 
acetate=1 :5) and preparative HPLC (Shiseldo CAPCELL PAK C18, 10mml.D.x250mm, eluate; 
acetonitrile:water=20:80-80:20) to give the title compound (0.11 mg, 2%) as a colorless oil. 
iH-NMR Spectaim (CD3OD,500MHz)8(ppm): 0.91 (3H,d.J=7.5Hz), 0.94(3H,t,J=7.5Hz), 0.96(3H,d,J=7.0Hz), 1.10(3H, 
d,J=70Hz), 1.10-1.26(2H,m), 1.29(3H,m), 1 .30-1 .56(4H,m), 1 .58-1 .72(2H,m), 1.78(3H,s), 1. 77-1. 86(1 H,m), 2.31(1 H, 

55 dd,J=8.0,1 4.0Hz), 2.44-2.54(1 H,m), 2.64-2.76(4H,m), 3.48-3.56(1 H,m), 4.1 3-4.20(1 H,m), 5.05(1 H,d,J=10.5Hz), 5.69 
(1H,dd,J=9.0,15.0Hz), 6.11(1H,d,J=11.0Hz), 6.28{1H,dd,J=10.5,15.5H2), 6.34(1H,dd,J=11.0,1S.0Hz), 7.03(1H,d, 
J=15.5H2); ESl-MS m/z 515(M+Na)+. 
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Example B73 (2E,8E.12E,14E)-7-Acetoxy-6,21-dihydroxy-6,10,12,16.20-pentam9thyl-18,19-8poxy-3- 
oxotricosa-4,8,12,14-tetraen-11-ollde (Compound B73) 

[0525] 



Compound B73 




[0526] (2E,8E,12E,14E)-7-Acetoxy-3,6,21-trihydroxy-6,10,12,16,20-pentamethyl-18,19-epoxytricosa- 
4,8, 1 2, 1 4-tetraen-1 1 -elide (11 .2 mg, 20.9 nmol) was dissolved In dichloromethane (0.5 mL), followed by cooling to 0°C. 
MnOj (54.5 mg) was added to the solution, followed by stirring at 0°C for 2 liours and at room temperature for one 
hour. The reaction mixture was filtered through Celite, and then evaporated. The resulting crude product was purified 
by thin layer chromatography (MERCK Silica gel 60 F254, 0.5 mm. developing solution; ethyl acetate:hexane=3:1 ) to 
give the title Compound B73 (9.8 mg, 1 8.3 (imol, 87.6%). 

iH-NiWR Spectrum(CD3OD,400IWHz)5(ppm): 0.84(1 H,d,J=7Hz), 0.89(3H,d,J=7Hz), 0.93(3H,t,J=8Hz), 1.07(3H,d, 
J=7Hz), 1.14-1.23(1H,m),1.34(3H,s), 1.41-1.55(3H,m), 1.59-1. 67(1 H,m), 1 .69(3H,d,J=0.7Hz), 2.09(3H,s), 2.41-2.51 
(1H,m), 2.51 -2.60(1 H,m), 2.64(1 H,dd,J=2,8Hz), 2.71(1H,dt.J=2,6Hz), 3.50(1 H,dt,J=5,9Hz), 3.56(1 H,d,J=15Hz), 3.68 
(1H,d,J=15Hz), 5.02(1 H,d,J=1 1Hz), 5.04(1 H,d,J=10Hz), 5.40(1H,dd,J=10,15Hz), 5.59(1H,dd,J=10,15Hz), 5.65(1H, 
dd, J=9, 1 5Hz), 6.05(1 H,d,J=1 1 Hz), 6.21 (1 H,d,J=1 6Hz), 6.30(1 H.dd, J=11 ,1 5Hz), 6.66(1 H,d, J=1 7Hz); FAB-MS m/z 533 
(M+H)+. 

Example B74 (8E,12E,14E)-7-Acetoxv-3,6-dihydroxy-21-methoxyimino-6,10,12,16,20-pentamethyl- 
18,19-epoxytricosa-8,12,14-trien-11-olide (Compound 874) 

[0527] 



Compound B74 



OAC 




[0528] A solution of methoxyhydroxylamine (1 .2 mg, 0.014 mmol) in pyridine (0.5 mL) was added to a soiution of 
(8E,12E,14E)-7-acetoxy-3,6,21-trihydroxy-6,10,12,16,20-pentamethyl-21-oxo-18,19-epoxytncosa-8,12,14-trien- 
1 1 -olide (5.0 mg, 0.0093 mmol) in pyridine (0.5 mL) at room temperature. The mixture was stirred at 60°c for 1 6 hours. 
The reaction mixture was diluted with ethyi acetate, washed with brine, dried over anhydrous magnesium sulfate and 
evaporated. The resulting crude product was purified by thin layer chromatography (MERCK Silica gel 60 F254, 0.2 
mm, developing solution; ethyl acetate) to give the title compound (2.2 mg, 42%) as a colorless oil. 
'H-NMR Spectrum(CD3OD,400MHz)S(ppm) : 0.87(3H,d,J=6.4Hz), 1 .03(3H,d,J=7.4Hz), 1 .05-1 .1 0(6H,m), 1 .1 8(3H,s), 
1.26-1.70(6H,m), 1.74(3H,s), 2.06(3H,s), 2.20-2.32(2H.m), 2.42-2.60(3H,m). 2.52(2H,d,J=4.0Hz), 2.70-2.88(2H,m), 
3.73-3.80(1 H,m), 3.78(3H,s), 5.04(2H,d,J=10.0Hz), 5.56(1H,dd,J=10.0.15.2Hz), 5.66(1 H,dd,J=8.4,16.4Hz), 5.69(1H, 
dd,J=9.2,1 5.6Hz), 6.09(1 H,d,J=1 0.8Hz), 6.32(1 H.dd, J=1 2.8,1 4.8Hz); ESI-MS mlz 586(M+Na)+. 
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Example B75 (8E,12E,14E)-7-Acetoxy-21-benzyloxyimino-3,6-dihydroxy-6,10,12,16,20-pentamethyl- 
18,19-epoxYtricosa 8,12,14-trien-11-olide (Compound B75) 

[0529] 



Compound B75 




[0530] The title compound (a colorless oil) was synthesized by the similar method as Example B74. 
1H-NMR Spectrum{CD3OD,400MHz)5(ppm): 0.85(3H,t,J=6.8Hz), 1.03-1.1 5(1 OH,m), 1.18(3H,s), 1.32-1.47(3H,m), 
1 .52-1 .68(3H,m), 1 .71 -1 .74(3H,m), 2.06(3H,s). 2.1 0-2.37(2H,m), 2.38-2.61 {4H,m), 2.66-2.91 {2H,m), 3.74-3.81 (1 H,m), 
4.99-5.06(4H,m), 5.51-5.73(3H,m), 6.02-6.11(1H,m), 6.24-6.35(1 H,m), 7.23-7.34(5H,m); ESI-MS m/z 662(M-i-Na)+. 

Example 876 (8E,1 2E)-7-Aeetoxv-3 ,6-dihydroxy-6, 1 0,1 2-trlmethyltricosa-8, 12,1 4-trien-1 1 -ollde (Compound 
B76) 

[0531] 



Compound B76 




(BE,12E>7-Acetoyy-3,6-bis(1-ethoxyethoxv)-6,14,12-trimethyl-14-oxotetradeca-8,12-dlen-11-olide 
[0532] 




[0533] A solution of osmium tetraoxide (4.9 mg, 0.13 mmol) in pyridine (1.2 mL) was added to (8E,12E,14E)-7-ac- 
etoxy-3,6,21-tris(1-ethoxyethoxy)-6,10,12,16,20-pentamethyl-ie,19-epoxytricosa-8,12,14-trien-11-olide (18 mg, 
0.024 mmol) at -1 0°C. The mixture was stin^d at the same temperature for one hour. An aqueous solution of NaHSOg 
was added to the reaction mixture, followed by stirring at the room temperature for 10 min. The mixture was diluted 
with ethyl acetate, washed with 1 N hydrochloric acid and brine, dried over anhydrous magnesium sulfate and evapo- 
rated, to give a crude diol compound (14 mg, 71%) as a colorless oil. The resulting crude product was used for the 
next reaction without purification. Lead tetraacetate (41 mg, 0.092 mmol) and potassium carbonate (1 8 mg, 0.1 3 mmol) 
were added to a solution of the crude diol compound (15 mg, 0.018 mmol)in toluene (1 .0 mL) at room temperature, 
followed by stimng at the same temperature for 3 hours. The reaction mixture was diluted with 1 5 mL of ethyl acetate. 
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washed with brine, dried over anhydrous magnesium sulfate and evaporated. The resulting crude product was purified 
by silica gel column chromatography (Kanto silica gel 60N, spherical, neutral, 40 to 100 ^.m, eluate; hexane:ethyl 
acetate=50:50) to give the title compound (5.4 mg, 57%) as a colorless oil. 

1H-NMR Spectrum(CD3OD,400MHz)5(ppm): 0.95(3H,d,J=6.8Hz), 1. 12-1. 36(1 5H,m), 1 .38-1 .78(4H,m), 2.04(3H,s), 
2.19(3H,s), 2.46-2.68(3H,m), 3.46-3.90(5H,m), 4.74-5.23(4H,m), 5.58(1H,dd,J=10.0,15.6Hz), 5.74-5.86(1 H,m), 6.02 
(1H,d,J=7.6Hz), 10.03(1 H,d,J=7.6Hz); ESI-MS m/z 535(M+Na)+. 

(BE, 1 2E)-7-Acetoxy-3,6-bls(1 -ethoxyethoxy)-6,1 0.1 2-trimethyltricosa-8,1 2,1 4-trien-11 -olide 
[0534] 




[0535] A solution of 1 .57 M n-BuLI In hexane (0.17 mL) was added dropwise to a solution of dllsopropylamlne (31 
mg, 0.36 mmol) In tetrahydrofuran (1 .8 mL) at -78°C, followed by stining at the same temperature for 20 min. To the 
resulting solution, a solution of 1,3-benzothiazol-2-ylnonylsulfone (44 mg, 0.14 mmol) In tetrahydrofuran (1 mL] at 
-78''C, followed by stirring at the same temperature for 30 min. 0.6 mL of the resulting solution ( which corresponds to 
8.8 mg, 0.027 mmol of the anion of 1 ,3-benzothia2ol-2-ylnonylsulfone) was added to asolution of (8E,12E)-7-acetoxy- 
3,6-bls(1 -ethoxyethoxy)-6,1 0,12-trimethyl-14-oxotetradeca-8,12-dien-11 -olide (6.9 mg, 0.01 3mmol) in tetrahydrofuran 
(0.5 mL) at -78°C. The temperature of the resulting solution was gradually (during one hour 50 min.) raised to room 
temperature with stirring. A saturated aqueous ammonium chloride solution was added to the reaction mixture and the 
mixture was further diluted with ethyl acetate. Then, the mixture was washed with brine, dried over anhydrous mag- 
nesium sulfate and evaporated. The resulting crude product was purified by silica gel column chromatography (Kanto 
silica gel 60N, spherical, neutral, 40 to 100 \m, eluate; hexane:ethyl acetate=80:20) to give the titie compound (3.2 
mg, 38%) as a pale yellow oil. 
ESI-MS m/z 645(M+Na)+. 

(8E, 1 2E)-7-Acetoxy-3,6-dihydroxy-6,10,1 2-trimethyl-tricosa-8,12,1 4-trien-11 -olide (Compound 76) 
[0536] 



Compound 76 




[0537] Pyridinium p-toluenesulfonate (13 mg, 0.051 mmol) was added to a solution of (8E,12E)-7-acetoxy-3,6-bis 
(1-ethoxyethoxy)-6,10,12-trimethyltricosa-8,12,14-trien-11-olide (3.2 mg, 0.0051 mmol) in methanol (1 mL) at room 
temperature, followed by stirring at the same temperature for 2.5 hours. The reaction mixture was diluted with 1 mL of 
ethyl acetate, washed with brine, dried over anhydrous magnesium sulfate and evaporated. The resulting crude product 
was purified by thin layer chromatography (MERCK Silica gel 60 F254, 0.25 mm, developing solution; hexane:ethyl 
acetate=1 :2) to give the title compound (1 .2 mg, 49%) as a pale yellow oil. 

1H-NMR Spectrum(CD3OD,400MH2)8(ppm) : 0.85-0.92(6H.m). 1.18(3H,s), 1.20-1 .65(16H,m), 1.73(3H,d,J=4Hz), 
2.06(3H,s) . 2.07-2.23(2H.m), 2.50-2.62(3H,m), 3.75-3.82(1 H.m), 5.02-5.12(2H,m), 5.50-5.62(1 H,m), 5. 62-5. 80 (2H, 
m) , 6. 04-6.43(2H,m); ESI-MS m/z 501(M+Na)+. 
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Example B77 (8E,1 2E,1 4E)-3,6,21 -Trihydroxy-6, 1 0,1 2,1 6,20-pentamethyl-((4-piperidin-1 -yl)-pipericlin-1 -yl) 
carbonvl)oxy-18.19-epoxytricosa-8,12,14-trien-11-olide (Compound B77) 

[0538] 



Compound 677 




[0539] The title compound was obtained as a colorless oil by the similar method as Example B44. 
'H-NMR Spectrum{CD3OD,400MHz)8(ppm): 0.88(3H,d,J=5.2H2), 0.89(3H,d,J=7.2Hz), 0.93(3H,t,J=7.2Hz), 1.08(3H, 
d,J=6.8Hz), 1,20(3H,s), 1.14-1.67(17H,m). 1.74(3H,s), 1.86-1 .92(2H,m), 2.42-2.62(1 OH,m), 2.65(1 H,dd,J=2.4,8.4Hz), 
2.72(1 H,dt,J=2.4,5.6Hz), 2.73-2.83(2H,m), 3.46-3.54(1 H,m), 3.74-3.82(1 H.m), 4.13-4.22(1 H,m). 4.91 (1 H,d,J=9.6Hz), 
5.04(1 H,d,J=1 0.8Hz), 5.56(1 H,dd,1 0.0, 15.2Hz), 5.65(1H,dd,J=8.4,15.2Hz), 5.71(1H,dd,J=9.6,15.2Hz), 6.09(1H,d, 
J=10.4Hz), 6.32(1 H,dd,J=1 0.8,1 5.2Hz); ESI-MS m/z 6B9(M+H)+. 

Example B78 (8E,12E,14E)-3,6.21-Trihvdroxy-6,10,12,16,20-pentamethyl-7-N-(3-(4-methylpiperazin-1-vl) 
propyl)cafbamoyloxy-1 8, 1 9-epoxytricosa-8, 12,1 4-trien-1 1 -olide (Compound B78) 

[0540] 



Compound B78 




[0541 ] The title compound was obtained as a colorless oil by the similar method as Example 644. 
1H-NMR Spectrum (CD3OD, 400MHz) 5 (ppm) : 0.88(3H,d,J=5.2Hz), 0.90(3H,d,J=7.2Hz), 0.93(3H,t,J=7.6Hz), 1.07 
(3H,d,J=6.8Hz), 1.20(3H,s), 1.1 6-1. 72(11 H,m), 1.74(3H,s), 2.28(3H,s), 2.36-2.62(1 4H,m), 2.65(1 H,dd,J=2.4.8.4Hz), 
2.72(1 H,dt,J=2.4,6.0Hz), 3.13(2H,t.J=6.8Hz), 3.46-3.54(1 H,m), 3.74-3.82(1 H,m), 5.04(1H,d,J=10.4Hz), 5.54(1H,dd, 
J=10.0,15.2Hz), 5.65(1 H,dd,J=8.4,1 4.8Hz), 5.69(1 H,dd,J=9.6,15.2Hz), 6.09(1 H,d,J=11.2Hz), 6.32(1H,dd, 
J=10.8,14.8Hz): ESI-IWS m/z 67a(M+H)+. 
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Example B79 (8E,1 2E.1 4E)-3.6,21 -Trihydroxy-6,1 0,1 2,1 6,20-pentamethyl-7-N-(1 -methylpipericlin-4-yl) 



carbamoyloxy-l 8,1 9-epoxytricosa-8,1 2,1 4-trien-1 1 -ollde (Compound B79) 



[0542] 



Compound B77 




[0543] The title compound was obtained as a coloriess oil by the similar method as Example B44. 
^H-mR Spectrum (CD3OD,500MH2)6(ppm): 0.89(3H,d,J=7.0Hz), 0.89(3H,d,J=8.0Hz), 0.94(3H,t,J=7.0Hz), 1 .07(3H, 
d,J=7.0Hz), 1.14-1 ,24(1 H,m), 1.20(3H,s), 1.26-1 .68(1 OH.m), 1.74(3H,s), 1.84-1 .94(2H,m), 2.1 0-2.20(2H,m), 2.28(3H, 
s), 2.40-2.64(4H,m), 2.66(1 H ,dd,J=2.0,8.0Hz), 2.73(1 H,dt, J=2.5,6.0Hz), 2.78-2.8B(2H,m), 3.30-3.46(1 H,br), 3.48-3.55 
{1H,m), 3.74-3.82(1 H,m), 4.89(1 H,d,J=10.0Hz), 5.05(1 H,d,J=11 .GHz), 5.55(1 H.dd,J=9.5,15.0Hz), 5.62-5.74(2H,m), 
6.09(1 H,d,J=11 .OHz), 6.31(1H,dd,J=11 .0,15.0Hz); ESI-MS m/z 635(IW+H)+. 

Example B80 (8E,12E,14E)-3,6,21-Trihydroxy-6,10,12,16,20-pentametl^yl-7-N-methyl-N-(1-methylpiperidln- 
4-yl)caftamoyloxy-18,1 9-epoxytricosa-8,12,14-trien-11-olide (Compound B80) 

[0544] 



Compound B80 




[0545] The title compound was obtained as a colorless oil by the similar method as Example B44. 

1H-NMR Spectrum (CD3OD,400MHz)8(ppm): 0.88(3H,d,J=6.4Hz), 0.90(3H,d,J=6.8H2), 0.93(3H,t,J=7.6Hz), 1.08(3H, 

d,J=6.8Hz), 1.14-1.22(4H,m), 1.33-1.68(10H,m), 1.74(3H,s), 1.74-1.87(2H,m), 2.06-2.21 (2H,m),2.28(3H,s),2.42-2.62 

{4H,m). 2.65(1 H,dd,J=2.4,8.4H2). 2.72(1 H,dt,J=2.4,6.0H2), 2.84(3H,br-s), 2.87-2.97(2H,m), 3.51(1H,dt,J=4.4,8.4Hz), 

3.75-3.81 (1H,m), 3.87-4.14(1 H,m), 4.95(1 H,d,J=9.6Hz), 5.05(1 H,d,J=10.8Hz), 5.56(1 H,dd,J=10.0,15.2Hz), 5.65(1H, 

dd,J=8.4,1 4.8Hz), 5.72(1 H,dd,J=9.6,14.8Hz), 6.09(1 H,d,J=10.0Hz), 6.32(1 H,dd,J=1 0.8,1 4.8H2); ESI-MS m/z 649 

(M+H)+. 
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Example B81 (8E,1 2E,1 4E)-3,6,21 -Trihyclroxy-6, 1 0,1 2,1 6,20-pentamethvl-7-((3,S-climethylpiperazin-1 -yl) 



carbony l)oxv-1 8,1 9-epoxytricosa-8, 12,1 4-trien-1 1 -olide (Compound B8 1 ) 



[0546] 



Compound B81 




"OH 



[0547] The title compound was obtained as a coloriess oil by the similar method as Example B44. 
1H-NMR Spectrum (CD3OD,400MHz)5(ppm) : 0.8B(3H,d,J=6.4Hz), 0.90(3H.d,J=6.BHz), 0.93(3H,t,J=7.6Hz), 
1 .05-1 .1 0(9H,m), 1.14-1 .22(4H,m), 1 .33-1 .6B(8H,m), 1 .74(3H,d,J=0.BHz). 2.30-2.62(6H,m), 2.65(1 H,dd,J=2.4,8.4Hz), 
2.66-2.77(3H,m), 3.51(1H,dt,J=4.4,8.4Hz), 3.75-3.81 (1H,m), 3.90-4.02(1 H,m), 4.15-4.28(1 H,m), 4.88-4.99(1 H.m), 
5.04(1H,d,J=10.4Hz), 5.57(1 H,dd,J=1 0.0,1 5.2Hz), 5.65(1 H,dd,J=8.4,15.2Hz), 5.71(1H,dd,J=9.6,15.2Hz), 6.09(1H,d, 
J=10.0Hz), 6.32(1H,dd.J=10.8,15.2Hz); ESI-MS m/z 635(M+H)+. 

Example B82 (8E,1 2E,1 4E)-3.6,21 -Trihvdroxy-6.1 0,1 2.1 6,20-pentamethyl-7-N-(1 ,2.2.6,6-pentamethyipiperldin- 
4-yl)carbamoyioxy-1 8,1 9-epoxytricosa-8,1 2,1 4-trien-1 1 -olide (Compound B82) 



[0549] The title compound was obtained as a colortess oil by the similar method as Example B44. 
IH-NMR Spectrum (CD3OD,400IVlH2)8(ppm): 0.89(3H.d,J=6.8H2), 0.90(3H,d,J=6.8Hz), 0.93(3H,t,J=7.6Hz), 1 .06-1 .80 
(34H,m) , 2.27{3H,s), 2,42-2.61 (4H,m), 2.65(1 H,dd,J=2.4,8.4Hz), 2,72(1 H,dt, J=2.4,6.0Hz), 3.51 (1 H,dt,J=4.4,8.4Hz), 
3.74-3.83{2H,m), 4.87-4.92(1 H,m), 5.05(1 H,d,J=10.8H2), 5.55(1H,dd,J=10.0,15.2H2), 5.65(1H,dd,J=8.4,14.8H2), 
5.69(1H,dd,J=9.6,14.8Hz), 6.09(1 H,d,J=10.8Hz), 6.32(1H,dd,J=11.2,14.8Hz); ESI-MS m/z 691(M+H)+. 

Example CI VEGF production suppressing action of 11107A-G in U2S1 human glioma cell 

[0550] U251 human glioma cell cultured in DULBECCO-modifled eagle medium (DMEM; manufactured by SIGMA 
Co., Ltd.) containing 10% fetal calf serum, penicillin (100 unit/ml) and streptomycin (100 ng/ml) was dispensed in 
96-well plates by 4x10* cells/well. After culturing at 37°C ovemight In a CO2 Incubator (5% CO2), the media were 
removed, and 180 |il of the above-mentioned incubation solution was charged. After adding 20^L of the above-men- 



[0548] 



Compound B82 
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tioned incubation solution containing the test compound diluted with 3-fold succession, they were incubated in a low 
oxygen (2% O2) Incubator for 18 hours. The supernatants thereof were measured by an ELISA kit (Immunobiology 
Research Institute). 

[0551] Concentration at which the amount of VEGF expressed by low oxygen stimulation was suppressed to 50 % 
5 (IC50 value) was detemiined and results are shown in Table 9. As shown in Table, 11107B suppressed most strongly 
VEGF production, and 11107C and 11107D were strong successive to 11107B. The activities of 11107F and 11107G 
were very weak. 



Compound 


VEGF production suppressing action : IC50 (ng/ml) 


11107 B 


0.8 


11107 C 


3.0 


11107 D 


3.2 


11107 E 


36.3 


11107A 


111 



Example C2 VEGF production suppressing action of 11107B in various carcinoma cells 

[0552] WiDr human colon cancer cell, PC3 human prostate cancer cell, DU145 human colon cancer cell and HT1080 
human colon cancer cell, which were cultured in DULBECCO-modified eagle medium (manufactured by DIVIEM SIGMA 
Co., Ltd.) containing 10% fetal calf serum, penicillin (100 unit/ml) and streptomycin (100 )ig/ml) were dispensed in 96 
well plates by 3 x 10* cellsAwell. After culturing at 37<>C overnight in a COj incubator (5% COg), the media were 
removed, and 180 \i\ of the above-mentioned incubation solution was charged. After adding 20^L of the above-men- 
tioned incubation solution containing the test compound diluted with 3-fold succession, they were incubated in a low 
oxygen (2% COj) incubator for 18 hours. The supernatants thereof were measured by an ELISA kit (Immunobiology 
Research Institute). 

[0553] Concentration at which the amount of VEGF expressed by low oxygen stimulation was suppressed to 50 % 
(IC50 value) was determined and results are shown in Table 10. 11 107B suppressed most strongly VEGF production, 
and 1 1 1 07C and 1 1 1 07D were strong successive to 1 1 1 07B. 1 1 1 076 showed the VEGF production suppressing effect 
to all cells used for the experiment. 



Various cancer cells 


VEGF production si 


ppressing action : IC50 (ng/ml) 


WiDr 




0.65 


PC 3 




0.71 


DU-145 




1.05 


HT10B0 




1.89 



Example C3 Solid cancer proliferation suppressing action of 111 07B 

[0554] In order to study solid cancer proliferation suppressing action of 11107B in vivo, human breast cancer BSY- 
1 cell was transplanted to the subcutaneous body sides of mice. The animals were grouped so that the average of the 
volumes of the respective groups became uniform, when it reached about 100 mm^. Control group was made as 1 0 
mice and 1 1 1 07B-admlnlsterlng groups were made as 5 mice. 1 1 1 07B was administrated for the 1 1 1 07B-adminlstering 
groups once by Intravenous injection so as to be 10 mg/kg, and a vehicle was administered to the control group. The 
tumor volumes on the fifth day, eighth day, 12th day and 15th day were measured, and relative tumor volumes were 
determined setting the tumor volume at the initiation of administration as 1 . The results are shown in Table 11 . 
[0555] As shown in Table, 11107B showed the effect of suppressing solid tumor by a single administration. 



Days after the administration 


1 


5 


8 


12 


15 


Control group 
11107 B group 


1 
1 


1.79 
1.08 


2.05 
1.28 


2.54 
1.40 


2.59 
1.70 
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Example C4 Construction of reporter system of screening compound which suppresses the transcription of VEGF 
(1 ) Construction of reporter vector reflecting transcription from VEGF promoter 

5 [0556] In order to prepare reporter system reflecting transcription from VEGF promoter, VEGF promoter sequence 
was cloned, and Inserted In secretory alkali phosphatase (FI^P) vector to construct reporter vector 
[0557] In order to obtain the promoter region of human VEGF, VEGF genome was cloned from phage library. PCR 
primers having the sequences described in Sequence Numbers 1 and 2 were designed based on VEGF cDNA (Gen- 
Banl< accession number: X62568) and a fragment having about 340 bp was obtained by canying out PCR. IHuman 

10 genome phage library (Human genomic library, Clontech Co.) was screened using this as a probe to obtain pUC1 6-VEG- 
FA containing about 5.4 kb of VEGF 5' flanking region. The pUCI 8-VEGFA was cleaved by Kpni/Nhel, VEGF promoter 
region of about 2.3kb obtained was Inserted in the multl cloning site Kpni/Nhei of secretory alkali phosphatase (FLAP) 
vector (Goto et al, Mol. Phatmacol., 49, 860-873, 1996), and thus, VEGF-PLAP vector was constructed. 
[0558] The above-mentioned VEGF-PLAP vector was introduced in the U251 ceii cultured in the DULBECCO-mod- 

'5 ified eagle medium (DMEM; manufactured by SiGiVIA Co., Ltd.) containing 10% fetal calf serum, and cultured in the 
presence of 1 mg/mi G41 8 (IVIerck Co.) to establish G41 8 resistant stable clone (U251/1 -8 cell). 
[0559] It was conf imied that U251 /1 -8 cell secreted PLAP under low oxygen (2% Oj incubator) in the same manner 
as in the report (Cell. Mol. Biol. Res. 40, 35-39, 1 994) and was a reporter system reflecting the transcription from VEGF 
promoter. The screening of the compound suppressing VEGF production which was induced by low oxygen stimulation 

20 was canried out below using the clone. 

Example C5 VEGF transcription-suppressing activity of various 11107 analogues and derivatives 

[0560] In order to remove the Influence of alkaline phosphates in serum, U251/1-8 cell was rinsed twice with the 
25 adequate amount of PBS (Phosphate buffered saline), diluted in the DMEM medium containing 1 0% of serum In whtoh 
aikailne phosphates was inactivated by the treatment of eO'C for 20 min., and dispensed in 96-well plates by 4 x 1 0^ 

cells/180 p.1. 

[0561] After culturing at S7'C overnight in a COg incubator (5% COj), 20 \iL of the above-mentioned incubation 
solution containing the test compound diluted with 3-fold succession was added, and then they were incubated In a 
30 low oxygen (2% COg) incubator for 18 hours. With respect to the PLAP activity in the culture supernatants, 1 0 ^1 of 
the supernatants was added to 50 )tl of 0.28 M NasCOa-NaHCOa buffer solution (pH 1 0. 0, 8.0 mM MgS04), and finally 
50 111 of alkaline phosphatase substrate (LUMISTEIN, Genomescience Co.) was added. After reacting for one hour, 
the alkaline phosphatase activity of the PLAP was measured by detecting the chemical luminescence by a mtoro plate 
reader (Perkin-Elmer Co.). 

35 [0562] The FLAP activity under usual oxygen was set as 0%, the FLAP activity of cell which was treated under low 
oxygen was set as 100%, and the concentration suppressing the PLAP activity by 50% was set as the IC50 value of 
FLAP 

[0563] The IC50 values of VEGF transcription-suppressing activity of 11107 analogues obtained In Examples Al to 
AB2 were measured, and as a result, the IC50 values of 111078, 11107C, 11107D, 11107E, 11107H, 111071, 11107J, 
40 11107K, 11107L, 11107M, 11107N, 11107P, 11107Q, 11107R, 11107T, 11107U, 11107W, 11107X, 11107Y, 111C7Z, 
11107AB, 11107AD, 11107AE, 11107AJ, 11107AL, 11107AM, 11107AN, 11107AP, 11107AQ, 11107AW, 11107AX, 
11107AY, 11107AZ, 11107BF, 11107BG, 11107BH and 11107BI were within a range of 1 to 100 nM, and they showed 
VEGF transcription-suppressing activity. 

[0564] Further, the IC50 values of VEGF transcription suppressing activity of the 11 1 07 derivatives obtained in Ex- 
45 ampiesBI to B58 were measured, and as a result, the IC50 values of Compounds 81-1,81-2, 82-1,82-2, B3-1, 83-2, 
88-1, 88-2, 88-4, 88-5, 89, 816-1,817, 818-1, 818-3, B20-2, B21-2, 821 -3, 821-4, 823-1, 824, 825, 826, 827, 828, 
B29, B30-2, B30-3, B33-1. B33-2. B35-1, B35-2. B36-2, B37-1, B39, B40. B41, B42, B43-1, B43-2. 844, 845. 846. 
847, 848, 849, 850, 851 , B52, B53, BS4, B55, B56, B57, B58, B59, B60, B61 , B62, B63, B64, B65, B66, B67, B69, 
874, 875, 877, B78, 879, B80, B81 , B82 were within a range of 0.5 to 1 00 nM, and they showed VEGF transcription- 
50 suppressing activity. 

[0565] Specifically, IC50 values were shown In Table below. 



Analogues and derivatives 


VEGF transcription suppressing activity (IC50: nM) 


11107B 


1.8 


11107C 


8.2 


11107D 


6.6 
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(continued) 



Analogues and derivatives 


VEGF transcription suppressing activity (IC50: nM) 






11107J 


5.9 


11107K 


2.7 


11107AM 


2.6 


11107BH 


2.6 


Coumpound B20-2 


1.6 



Example C6 Growth suppressing activity of 1 1 1 07B to various cancer cells 

15 

(1) Growth suppressing activity of 11107B to leukemia cell 

[0566] DamI human blood megakaryocytic cell, MOLT 4 human acute lymphoblastic cell, K562 human chronic my- 
elogenous cell, U937 human histcytic lymphoma and p388 mouse lymphoma cultured In RPMI 1640 (manufactured 
20 bySIGMACc, Ltd.)containing 10%fetalcalf semmweredispensedin96-wellplatesby2xl03cells/180n,l, andthey 
were cultured at 37"'C overnight in a COj incubator (5% COg). Then, 20 jiL of the above-mentioned incubation solution 
containing 111 078 diluted with 2-fold succession was added, and they were further cultured In a CO2 incubator for 3 
days, 

[0567] 20 nL of Alamar Blue reagent (Biosource Co,) was added to the cultured cell, and fluorescence activity (ex 
25 530 nm/em 590 nm) was measured by a micro plate reader (ARBO, Perkln-Elmer Co,) after 3 to 5 hours. The cell 
growth of the control to which the compound is not added Is set as 1 00%, the concentration at which it was suppressed 
by 50% was detemnined. As shown in Table, 1 1 1 07B showed the growth suppressing activity to a wide range of leukemia 
cells. 



Cell strain Cell strain 


Multiplication suppressing activity ICSO (nM) 


Oami 


1.2 


M0LT4 


1.5 


U937 


1.1 


K562 


2.1 


p388 


2 



(2) Growth suppressing activity of 1 1 1 07B to various cancer cells 

[0568] 1-1460 human lung cancer cell, U2S1 human glioma cell, BSY-1 and MDA-MB435 human breast cancer cell, 
PC-3 and DU145 human prostate cancer cell, OVCAR-3 human ovarian cancer cell, WIDr human colon cancer cell 
and B1 6 melanoma mouse melanoma cell cultured In DMEM (manufactured by SIGMA Co., Ltd.) containing 1 0% fetal 
calf serum were dispensed in 96-well plates by 2x 1 0^ cells/1 80 ^l, and they were cultured at 37''C overnight in a COg 
Incubator (5% COj). Then, 20 tiL of the above-mentioned Incubation solution containing test compounds diluted with 
2-fold succession was added, and they were further cultured in a COj Incubator for 3 days. 
[0569] 20 \iL of Alamar Blue reagent (Biosource Co.) was added to the cultured cells, and after 3 to 5 hours, fluo- 
rescence activity (ex 530 nm/em 590 nm) was measured by a micro plate reader (ARBO, Perkin-Elmer Co.). The cell 
growth of the control to which the compound Is not added is set as 1 00% , the concentration at which It was suppressed 
by 50% was detemnined. The IC50 values for the studied cell lines were 0.9 to 2.9 nM, and 11 107B showed the growth 
suppressing activity to a wide range of cancer species. Example 07 Solid cancer growth suppressing action of various 
11107 analogues and derivatives 

[0570] I n order to study solid cancer growth suppressing action of various 11107 analogues and derivatives in vivo, 
WIDr human colon cancer cells were transplanted to the subcutaneous body sides of mice. The animals were grouped 
so that the average of the volumes of the respective groups becomes uniform, when it reached about 1 00 mm^. Control 
group was made as 1 0 mice and various 1 1 1 07 analogues and derivatives-administering groups were made as 5 mice. 
[0571] Various 11107 analogues and derivatives were administrated for the administering groups for 5 days by in- 



164 



EP 1380 579 A1 



travenous injection so as to be any of 0.625 mg, 2.5 mg and 10 mg/kg/day, and a vehicle was adnninistered to the 
control group. The tumor volumes on the fifteenth day or sixteenth day were measured, and relative tumor volume 
ratios (T/C%) were determined setting the tumor volume of the control group as 1 . Among the studied 11 1 07 analogues 
and derivatives, 11107B, 111070, 11107BH and Compounds B20-2, B50, B52, B54 and B55 showed the effect of 
suppressing the Increase in the tumor volume, and the relative tumor volume ratios (T/C%) to the control group were 
within a range of 1 to 50%. 



Sequence Listing 

<110> Eisai Co., Ltd. 

<120> Novel bioactive substance 

<130> 02001 

<1S0> JP 2001/25458 

<151> 2001-2-1 

<160> 2 

<170> Patentin Ver. 2.0 
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<400> 2 

55 
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Claims 

1 . A compound represented by the fonnula (1 ), a pharmacologically acceptable salt thereof or a hydrate of them. 




(1) 



In the fomiula (1) , n represents an integer of 3 to 12; and R2, R3a, R*, R*, RSa, R5b_ pSa RSb^ R^a, R7b, r8, R9a, 
R*, R'", R™ and R* are the same as or different from each other and each means (1) hydrogen, (2) hydroxy or 
(3) <1 > methyl, <2> 0^.22 ailcoxy, <3> ArCH20- (wherein Ar represents Cg-u aryi or 5-membered to 14-membered 
heteroaryl, each of which may have substltuents), <4> Ca.22 acyloxy, <5> unsaturated C3.22 acyloxy, <6> RCO. 
COO-(wherein R^ represents aryi, 5-membered to 1 4-membered heteroaryi, aiicoxy, unsaturated C2.22 
alkoxy, C6.14 aryloxy or 5-membered to 1 4-membered heteroaryloxy, each of which may have substltuents), <7> 
C1.22 alkylsulfonyloxy, <8> benzenesulfonyloxy or <9> R«iR»2R83siO- (wherein R»1 , R»2 and R'^ are the same as 
or different from each other and each represents methyl, ethyl, i-propyi, t-butyl or phenyl) , each of which may have 
substltuents, (4) halogen or (5) RNi rN2n.rm. (wherein R" represents a single bond or -C0-0-; and RNi and RN2 
are 1) the same as or different from each other and each represents <1> hydrogen or <2> (I) 0^.22 all<yl, (II) 
unsaturated C3.22 alkyi, (ill) C2.22 acyl, (iv) unsaturated 03.32 3°y'' M ^e-u ^^yl- (v") 5-membered to 14-membered 
heteroaryl, (vll) benzyl, (viii) 0^.22 alkylsuifonyl or (Ix) benzenesuifonyi, each of which may have substltuents, or 
2) -NRN1rN2 may be bound together to represent 3-membered to 14-membered nitrogen-containing non-aromatic 
heterocyclic ring which may have substltuents) ; further, R^ may form a single bond with either of R^a or R^ to 
represent the partial structure 



; further, R^^ and R* may be bound together to represent a ketone stmcture (=0) or an oxime structure {=NOROX 
(wherein f\°^ represents Cf.22 alkyi, unsaturated C3.22 aikyi, C6.14 aryi, 5-membered to 14-membered heteroaryl 
or benzyl, each of which may have substltuents)}; further, either of R^a or and either of R^^ or R6b may be 
bound with oxygen to represent the partial structure 



; further, R* may forni a single bond with either of R^a or R* and may represent the partial structure 
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; further, R5» and R* may be bound together to represent a ketone stmcture (=0) or an oxime structure (=NOR°'^); 
further, R^a and R* may be bound together to represent a spirooxyrane ring or exomethylene; further, either of 
p6a or R8b and either of R^" or R^ may be bound together to fomfi a 1 ,3-dioxolane ring; further, R^a and R^b may 
be bound together to represent a Itetone structure (=0) or an oxime structure (=NOR°^); further, R^ mayformas- 
ingiebondwithelther of R9» or R* to represent the partiai structure 



further, Pfi^ and R^^ may be bound together to represent a Icetone structure (=0) or an oxime structure (=NOR°)<); 
further, two adjacent R"^ may fonn 0 to 3 ethylene structures where one R™ and one other R"b forme a single 
bond; further, two fV^ may form 0 to 2 epoxy stnjctures together with oxygen; further two R™8 may form one 
2-0X0-1 ,3-dioxane structure; further, R™ and R"** on the same carbon may be bound togetherto represent a l<etone 
structure (=0) or an oxime structure (=NOR°X), 
provided that 

(Restricted clause 1) when the above-mentioned compound is represented by the following formula (2): 



at least one of R^ and R^'' is hydroxy, acetoxy or methoxy; (Restricted clause 2) when the above-mentioned com- 
pound is represented by the following formula (3): 





,7 



'OH 



(2) , 




(3). 
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R7 is hydroxy or acetoxy; and R^, Ffi and R2i are OH; and (Restricted clause 3) a compound represented by the 
formula (4) Is excluded. 




A compound represented by the formula (5), a phannacologlcally acceptable salt thereof or a hydrate of them. 




In the formula (5), 

R2, Rio, Ri2 and Ri* are the same as or different from each other and each represents hydrogen or methyl; 
R3", R*. R5a, R5b_ RSa gpd R* are the same as or different from each other and each represents 

(1) hydrogen, 

(2) hydroxy, 
(3) 

<1> Ci.22alkyl, 
<2> C,.22 alkoxy, 

<3> ArCHjO- (wherein Ar represents C^^^ aryl or 5-membered to 14-membered heteroaryl which may 

have substltuents), 

<4> C2.22 acyloxy, 

<5> unsaturated C3.22 acyloxy, 

<6> -OCORCO (wherein Rco represents (i) C6.14 aryl , (II) 5-membered to 14-membered heteroaryl, (ill) 
Cf.22 alkoxy, (iv) unsaturated C2.22 alkoxy, (v) C^^^ aiyloxy or (vi) 5-membered to 14-membered heter- 
oaryloxy, each of which may have substltuents), 
<7> C,.22 alkyisulfonyloxy, 
<8> benzenesuitonyloxy or 

<9> -OSIR*ir*2rs3 (wherein R«i, P,^ and R*3 are the same as or different from each other and each 
represents methyl, ethyl, i-propyl, t-butyl or phenyl, 

(4) halogen or 

(5) -RM-NRN1RN2 (wherein R" represents a single bond or -C0-0-; and RN1 and R^z are 1) the same as or 
different f rom each other and each represents <1 > hydrogen or <2> (i) C1.22 alkyi, (ii) unsaturated C3.22 aikyi, 
(ili) C2.22 acyl, (iv) unsaturated C3.22 acyl, (v) Cg-u aryl, (vi) 5-membered to 14-membered heteroaryl, (vii) 
benzyl, (viii) 0^.22 alkylsulfonyl or (ix) benzenesulfonyl, eachof whichmayhave substltuents, or 2) NRN1rN2 
may be bound together to represent 3-membered to 1 4-membered nitrogen-containing non-aromatic hetcro- 
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cyclic ring which may have substituents); 
R7a and RT" are 

(1) different from each other and each represents 

1) hydrogen, 

2) -OR" (wherein R" is hydrogen, methyl or acetyl) , 

3) -OR" (wherein R" represents 

(I) 0^.22 allcyl (provided that in case of methyl, it always has substituents), 

(li) -CHgAr, 

(lii)C3.22acyi, 

(iv) unsaturated C3.22 acyi, 

(V) -CORCO, 

(vi) 0^.22 alicyisulfonyl, 

(vii) benzenesuifonyl or 

(viii) -SiRsiRs2Rs3)or 

4) -RM-NRNiRN2, or 

(2) R7a and R^ may be bound toge ther to represent <1> a ketone structure (=0) or represent an oxime 
structure (=NOROX; wherein ROX represents <1 > C^.jj aiicyi , <2> unsaturated 03.32 ®"V'> ^> ^ryl, <4> 
5-membered to 14-membered heteroatyl or <5> benzyl, each of which may have substituents); 

further, R^^ and P!^ may be bound together to represent a icetone structure (=0) or an oxime structure (=N0R°'*); 

further, R^b or R6>> may be bound together to represent a spirooxyrane ring or exomethyiene; 

further, either of or R* and either of R^" or may be bound together to form a 1 ,3-dioxolane ring; 

G is represented by 

[1] 



pZlb n1* b1?6 

I R^V R^n R^^** 



{wherein R^^ and R^^** are the same as or different from each other and each represents hydrogen, methyl or 
hydroxy; 

Ri7a Ri7b^ Ri8a, Riab_ Ri9a Ri9b, R20a R20b_ R2ia and f^*> are the same as or different from each other and 
each represents 

(1) hydrogen, 

(2) methyl which may optionally have substituents, 

(3) -ORH, 

(4) -ORD, 

(5) halogen or 

(6) -RM-NRN1RN2; and 

R2ie means (1) hydrogen or (2) 
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(wherein Pl^, and R^^e are the same as or dif ferent from each other and each represents <1> hydrogen, 

<2> methyl, <3> hydroxy, <4> -ORH, <5> -OR", <6> -RM-NRN1rN2 or <7> halogen.); 

further, either of fV^ or R^* and either of R^^" or R^* may fonn a single bond together to represent the partial 

stnicture 



*K {R'*'orR"*) 



, or may be bonded with an oxygen to represent the partial stnjcture 



(R"»orR'«^^A^|B"'wR'») 



further, either of R19" or R1* and either of R20a or R20b may fomi a single bond together to represent 



< (R'*orR'*) 
«orR»)V 



(R»'ofR*») V 

further, R^^b g^d R^^*' may be bound together to represent <1 > a ketone structure (=0) or represent <2> an oxime 
stmcture (=N0ROX); 

further, either of R^^a or RZ"" and either of R22» or R22b may be bound together to represent the partial structure 



further, either of Ri9a or R1«> and either of R2i» or R^ib may be bound together to represent the partial structure 



■\ (Q^|) 



170 



EP1 380 579A1 

{wherein H^^, R^*, R^^a, Ri^, fV^ and R^^b have the same meanings as the definitions in the fomiula (G-l) ; 
and Ri8c represents (1) hydrogen or (2) the fomiula 




(wherein 9f^, PP^, fV*^ and R'* are the same as or different from each other and each represents hydrogen, 

methyl, hydroxy, methoxy or acetoxy; and R» represents methyl or ethyl)); or 

[3] 

{wherein R16», H*^, Ri7a and Ri^b have the same meanings as the definitions in the formula (G-l); and R"c 
represents (1) hydrogen or (2) the formula 



(wherein R"^, PP'', R'^ and R'* are the same as or different from each other and each represents hydrogen, 
methyl, hydroxy, methoxy or acetoxy; and Rfs represents methyl or ethyl)}, 

provided that the restricted clauses 1 , 2 and 3 according to claim 1 are included. 

A compound represented by the fomiula (6), a phannacologically acceptable salt thereof or a hydrate of them. 




In the formula (6), RZ. R*. RS« R*, R6a_ r» R7a_ R7b_ rio_ r12 and Ri* have the same meanings as the 
definitions of the fomiula 5 (in the claim 2); Ri2» and Ri3 (1 ) each represents hydrogen, or (2) ere bound together 
to <1 > fonn a single bond and represent 
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or <2> form epoxy and represent 



O p12 

R^^ and R''^ (1) each represents hydrogen, or (2) are bound together to <1> fomi a single bond and represent 



H 



or <2> form epoxy and represent 



provided that (1) when R^^ and R^^ are bound together to fomri a singie bond in the formula (6), R^^ and 
Ris <1> are each hydrogen or <2> are bound together to be an epoxy; and (2) when R^^ and R^^ are bound 
together to form a singie bond, R^^^ and R^^ <1 > are each hydrogen or <2> are bound together to be an epoxy; 
and G** (1) has the same meaning as the definition of G in the fonnula 5, or (2) represents 



(wherein ™ represents a single bond or a double bond; R^^, R^^, R^^a pigb ^gyg (he same meanings as the 
definitions in the fomnula (5) ; R^^ Is hydrogen or C^^ ailtyi). 

A compound represented by the fomiula (7), a pharmacologically acceptable salt thereof or a hydrate of them. 




(7) 

In the fonnula (7), R2, R^, Ffi», RSa, Ra>, R7a, R7b, rio^ r12^ ru and G have the same meanings as the definitions 



172 



EP1 380 579A1 



in the formula 5 of the claim 2; and R^^ (i ^ each represents hydrogen or (2) are bound together to <1 > fomi 
a single bond and represent 



or <2> fomfi epoxy and represent 



0 ^n 



; and R^^ and R^^ {1 ) each represents hydrogen or (2) are bound together to <1 > form a single bond and represent 




or <2> form epoxy and represent 

A compound represented by the formula (8), a pharmacologically acceptable salt thereof or a hydrate of them. 




(8) 



In the fomiula (8), R2, RSa, R*. RSa, R6b_ n7a_ RTb^ Rio_ Ri2_ R14 and G have the same meanings as the definitions 
in the fomiula 5 of the claim 2; and K*^, W^, and R^^ have the same meanings as the definitions in the 
fomnula 7 of the claim 4. 

A compound represented by the fomiula (9), a phannacologlcally acceptable salt thereof or a hydrate of them. 
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In the formula (9), FP. R^, R^a, R7b, rio_ r12_ ru and G have the same meanings as the definitions in the 
fomiula 5 of the claim 2; and H^^, fV^, R^^ and R1' have the same meanings as the definitions in the fomiula 7 
of the claim 4. 

A compound represented by the fomiula (10), a pharmacologically acceptable salt thereof or a hydrate of them. 




(10) 



In the formula (1 0), R2, RS", RSa, R6b_ rio_ ri2_ ru and G have the same meanings as the definitions in the fomiula 
5 of the claim 2; and R^*", R'3, R^^ and R^' have the same meanings as the definitions in the formula 7 of the 
claim 4. 

A compound represented by the formula (11 ), a phannacologlcally acceptable salt thereof or a hydrate of them. 




(11) 



In the fomiula (11), R12 Ri6>, Ri6b, Ri7a, Ri7b, R20a_ R20b, R2ia R2ib and paie have the same meanings as the 
definitions in the formula 5 of the claim 2; R^^ represents hydrogen or methyl; and 
G"! is represented by (1) 




(GM^) 



(wherein r2, r3«, R^", R^, R», R^, R*. R7a, R7b and Rio have the same meanings as the definitions in the 

fomnula 5 of the claim 2), 

(2) 
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(wherein R2, R3a, Ra>, RSa, Rfib, R7a_ R7b and Ri" have the same meanings as the definitions in the fomiuia 7 of 

the daim 4), 

(3) 




(wherein R2, R5«, R*, Re» R», R7a, R7b and R^" have the same meanings as the definitions in the formuia 8 of 

the daim 5), 

(4) 




(GMHV) 



(wherein R2, RSa, R7a, R7b and R^o have the same meanings as the definitions in the fomiula 9 of the claim 6) or 
(5) 




(wherein R^, R^a, R6a^ RSb and Ri° have the same meanings as the definitions in the formuia 10 of the claim 7), 
provided that the res tricted clauses 1 , 2 and 3 according to claim 1 are included. 

A compound represented by the fomiula (12), a pharmacologically acceptable salt thereof or a hydrate of them. 
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(12) 



In the formula (12), Ri2, Ri6a, Ri6b, r17, Ri7a Ri7b, R20a, R20b_ R2ia R2ib_ R2ibancl R8i«! have the same meanings 
as the definitions in the fomiula 5 of claim 2; and R^^ and G"* have the same meanings as the definitions In the 
fomiula 11 of claim 8. 

10. A compound represented by the fomiula (13), a phannacologlcally acceptable salt thereof or a hydrate of them. 




(13) 



In the formula (13), - represents a single bond or a double bond ; R12, Ri6a_ Rieb_ Ri7a^ Ri7b^ R20a, R20b, R2ia, 
R^ib and R2ie have the same meanings as the definitions in the fomiula 5 of claim 2; and R18 and G™ have the 
same meanings as the definitions In the fomiula 11 of claim 8. 

11 . A compound represented by the fonnula (14), a phannacologically acceptable salt thereof or a hydrate of them. 




(14) 



lntheformula(14), R^l R^sa, Ri6b^ Ri7a Ri7b^ pite pzoa^ RSObgnd R2i=havethesamemeaningsasthedeflnrtions 
In the fonnula 5 of claim 2; and has the same meaning as the definition in the fomiula 11 of claim 8. 

12. A compound represented by the fomiula (H-l), a phamiiacologically accept^le salt thereof or a hydrate of them. 




In the fonnula (H-l), Pt»>, RSh, R6h, Rioh_ Ri2h, Rish, R20h_ R2ih and R22h are the same as or different from each 
other and each represent 

(1 ) hydrogen, 

(2) methyl, 
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(3) hydroxymethyl or 

(4) C2.8 acyloxymethyl; 

R3h', RSh', R6h', R7h _ RiBh-^ RiTh'^ R20h'_ R2ih' gnd R22h' are the same as or different from each other and each 
represents 

(1) hydrogen, 

(2) hydroxy, 

(3) methoxy or 
{4)C2.8acyloxy; 

RS'< and RS>>' may be bound together to fonn a ketone structure (=0); P^'**^ and R^^i^' may be bound together to 
form a ketone structure (=0); and R^h and R^""' may be bound together to fomri a spirooxyrane stmcture, provided 
that the restricted clauses 1 , 2 and 3 according to claim 1 are included. 

13. A compound represented by the fonnula (H-1) according to claim 12, a phamiacologically acceptable salt thereof 
or a hydrate of them, which is selected from the group consisting of a compound in which R2h is hydrogen, R^''' is 
hydroxy, both of R* and RSh' are hydrogen, RSh Is methyl, R^h' is hydroxy, R'"^ Is hydroxy, all of R"", Ri2h and 
R1* are methyl, both of Ri«" and fV^' are hydrogen, RZ"" Is methyl, R^' Is hydrogen, R^i"' \e hydroxy, both of 
RZih and R22h' are hydrogen and Ffi^ is methyl; 

a compound in whfch R2h is hydrogen, is hydroxy, both of RSh and RSh" are hydrogen, R^h |s methyl, R^h' 
is hydroxy, RW is acetoxy, all of Ri*, Ri2h and Ris" are methyl, both of and R"h' are hydrogen, R^" is 
methyl, is hydrogen, R^m' is hydroxy, both of R^iii and P^** are hydrogen, and R^zh is methyl; 

a compound in whfch R* is hydrogen, R^" Is hydroxy, both of RSh and R*' are hydrogen , is methyl, 
R6h' is hydroxy, R^h' is acetoxy, all of Rioh, Ri2h and Ris" are methyl, both of Ri6h' and Riw are hydrogen, 
is methyl, R^oh' is hydrogen, both of R^ih and R"**' are bound together to fonn a ketone structure, R^ Is hydrogen 
and R22h |s methyl; 

a compound in which R^^ is hydrogen, R^^' is hydroxy, both of R5t> and RSi' are hydrogen, R^ Is methyl, R^ 
is hydroxy, R^h' is acetoxy, all of R^"*^, R^^h and Ri6*i are methyl, R^^' is hydroxy, R"h' is hydrogen, RS"* is methyl, 
R20h' is hydrogen, R2'h' is hydroxy, both of R2ih and R22h' are hydrogen, and R22h is methyl; 

a compound In which R2h Is hydrogen, R^" Is hydroxy, both of R^h and R^h' are hydrogen, R* is methyl, R®'' 
Is hydroxy, R^h' is acetoxy, all of Ri"", Ria and R^^ are methyl, both of Ri^h' and R^w are hydrogen, R^ Is 
methyl, RZO"' is hydroxy, R'l^ is hydroxy, both of R^ih and R22h' are hydrogen, and R22h is methyl; 

a compound In which RSh is hydrogen, R^' is hydroxy, both of R^h and R^h' are hydrogen, RSh is methyl, R^h' 
is hydroxy, R^h' is hydroxy, all of R^°*>, R^zh and R^s^' are methyl, Ri6h' is hydroxy, R^^h' is hydrogen, R20h Is methyl, 
RZOh' is hydrogen, R2ih' is hydroxy, both of R2ih and RZ2h' are hydrogen, and R^*" is methyl; 

a compound in which R2'' is hydrogen, R^f"' is hydroxy, both of R^'' and R^h' are hydrogen, R^*' is methyl, R^*^' 
is hydroxy, R^*'' is hydroxy, all of H^^*', Ri2h and R^sh are methyl, both of R^^'^' and R^''*'' are hydrogen, R^o" is 
methyl, R2''h' is hydroxy, R^w ig hydroxy, both of R2ih and R22h' are hydrogen, and R22h is methyl; 

a compound In whfch R2h is hydrogen, R^"' is hydroxy, both of RSh and RSh' are hydrogen, R^h Is methyl, R6h' 
Is hydroxy, R^h' is propanoyloxy, all of Rioh, Ri2h and R''*'' are methyl, both of R^^ and R"h' are hydrogen, P^>* 
Is methyl, R2''h' is hydrogen, R^*' is hydroxy, both of R2ih and R^ are hydrogen, and R22h is methyl; 

a compound in whfch R^^ is hydrogen, R^h' js hydroxy, both of R^^ and R^"^ are hydrogen, R*'' is methyl, R^ 
Is hydroxy, R^*'' is acetoxy, all of R^*, R^^ and R^^ are methyl, both of R^^^' and Ri7h' are hydrogen, R^^ is 
methyl, R20h' is hydrogen, R21k' is hydroxy, and ail of R2ih R22h' and R22h are hydrogen; 

a compound In which R2h Is hydrogen, R^' is hydroxy, R^^ is hydrogen, R5h' is hydroxy, R^h Is methyl, R^h' 
Is hydroxy, R^h' is acetoxy, all of R^°^, R^2\\ and Ri6h are methyl, both of Ri^h' and R^^h' are hydrogen, R20h ig 
methyl, R20h' is hydrogen, R^^*'' is hydroxy, both of R2i*i and R22h' are hydrogen, and R22h is methyl; 

a compound in which R2'' Is hydrogen, R^*"' is hydroxy, R^*' is hydrogen, R^''' Is acetoxy, R^*" is methyl, R^^' 
is hydroxy, R^''' is acetoxy, all of R''°'', R^^ and R^^'' are methyl, both of R^^^' and R''^*'' are hydrogen, R2<'h is 
methyl, R^ Is hydrogen, R2ih' is hydroxy, both of R2ih and R22h' are hydrogen, and R22h is methyl; 

a compound In which R2>i is hydrogen, R^ is acetoxy, both of RS>< and R^**' are hydrogen, R^ is methyl, R^' 
Is hydroxy, R^h' Is acetoxy, all of Rioh, Ri2h and Rish are methyl, both of Rieh' and R"h' are hydrogen, R20h is 
methyl, R2i)h' is hydrogen, R21''' is hydroxy, both of R2ih and P?^ are hydrogen, and R^^ Is methyl; 

a compound in which R2h is hydrogen, R^h' is hydroxy, both of R^h and R^^' are hydrogen, R^^" is acetoxyme- 
thyl, R6h' is hydroxy, R^h' is acetoxy, all of R'^°\ Ri2h and Ri* are methyl, both of R^^h' and Ri7h' are hydrogen, 
R20h is methyl, R!^' is hydrogen, R2ih' is hydroxy, both of R^ih and R22h' are hydrogen, and R22h is methyl; 

a compound in which R2h is hydrogen, R^' is hydroxy, both of RSh and R*'' are hydrogen, R®* is methyl, R^*"' 
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is hydroxy, R^''' is acetoxy, all of R^""*, R^^h Ri6h methyl, R^^'"' Is hydrogen, R^^''' are hydroxy, R^*^ is 
methyl, R^oh' is hydrogen, R^i^' is hydroxy, both of R^if^ and R22h' are hydrogen, and R22h |s methyl; 

a compound in which R2h is hydrogen, R^h' is hydroxy, both of R^h and RSh' are hydrogen, R^h is methyl, R^^' 
is hydroxy, R^t^' is acetoxy, all of R^oh F|i2h and R^^h are methyl, both of Ri^''' and H^^*'' are hydrogen, both of H^*^ 
and Rso*" are hydrogen, R2ih' is hydroxy, both of R2ih and R22h' are hydrogen, and R^^^ Is methyl; 

a compound in which R2h is hydrogen, R3h' is hydroxy, both of R^h and R^h' are hydrogen, R^h is methyl, R^h' 
is hydroxy, R^h' is acetoxy, both of R^'"' and R^^h g^e methyl, all of R^®", R^^h' and fl^^h' are hydrogen, R^oh Is 
methyl, RZO"' is hydrogen, R2lh' is hydroxy, both of R2lh and R22h' are hydrogen, and R22h |s methyl; 

a compound In which R2h Is hydrogen, R^^' is hydroxy, both of RSh and R*''' are hydrogen, R* Is methyl, R*' 
Is hydroxy, R^ is acetoxy, both of RK"" and R«h are methyl, all of R^^, Rish' and R™ are hydrogen, R^h Is 
methyl, R20h' is hydrogen, R2ih' is hydroxy, both of R2ih and R22h' are hydrogen, and R22h |s methyl; 

a compound in which R2h is hydrogen, R^h' Is hydroxy, both of RSh and RSh' are hydrogen, R^h is methyl, R^' 
Is hydroxy, R^n' is acetoxy, both of R^z" and R'^h are methyl, all of Rio", Rish' and R"h' are hydrogen, R^ Is 
methyl, R20h' is hydrogen, R2ih' is hydroxy, both of R2''*' and R22h' are hydrogen, and R22h is methyl; 

a compound in which R2h Is hydrogen, R^h' is hydroxy, both of R^^ and R^^' are hydrogen, R^h is acetoxyme- 
thyl, R«>i' is hydroxy, R^h' is hydroxy, all of R^°\ R^^ and Ri6h are methyl, both of Ri6h' and R™ are hydrogen, 
R20h is methyl, RSOh' is hydrogen, RSih' Is hydroxy, both of R2^h and R22h' are hydrogen, and R22h is methyl; 

a compound In which R2h is hydrogen, R^" is hydroxy, both of R^h and R^h' are hydrogen, R^ is methyl, R^h' 
Is hydroxy, R^h' is hydroxy, all of Rioh, Rl2h and Ri®" are methyl, both of R^^' and R^^h' are hydrogen, R20h {$ 
methyl, R2<"'' is hydrogen, R^ih and R^ih' are bound together to tomriaketone structure, R22h' js hydrogen, and R^Sh 
Is methyl; 

a compound in which Is hydrogen, R'^ is hydroxy, all of RSh, RSh' and R^h are hydrogen, RS" is acetoxy, 
R^h' Is hydroxy, all of Rioh, Ri2h and Ris" are methyl, both of Rie"' and Ri^h' are hydrogen, RZOh js methyl, RZO"' 
is hydrogen, R2ii' |s hydroxy, both of R2ih and R22h' are hydrogen, and R22h is methyl; 

a compound in which R2'' is methyl, R^^' is hydroxy, both of R^h and R^^' are hydrogen, R^ is methyl, R^h' 
is hydroxy, R^*"' is hydroxy, all of R^*"", R^^h and R^^h are methyl, both of R^^*'' and R^^*'' are hydrogen, R^oh Is 
methyl, R20h' is hydrogen, R2ih' is hydroxy, both of R21*> and R22*'' are hydrogen, and R22h is methyl; 

a compound in which R2h is methyl, R3h' Is hydroxy, both of RSh and R^h' are hydrogen, R^ is methyl, R^h' 
Is hydroxy, R™ is acetoxy, all of R^'>\ R^2h and Rish are methyl, both of R^^h' and Ri^w are hydrogen, R20h is 
methyl, R20h' is hydrogen, R2ih' is hydroxy, both of R21»< and R22h' are hydrogen, and R22h is methyl; 

a compound in which R2h is hydrogen, R^h' js hydroxy, R^ Is hydrogen, R^' Is hydroxy, R^ Is methyl, R^' 
is hydrogen , R^h' is acetoxy, ail of R1°^ Ri2h and R^^ are methyl, both of Ri^"' and Ri^h' are hydrogen, R20h is 
methyl, R20h, is hydrogen, RZ'^' is hydroxy, both of R2ih and R22h' are hydrogen, and R22h js methyl; 

a compound in which R2h is hydrogen, R3*>' js hydroxy, all of R^, RS^', R6h and R^*', are hydrogen, R^h' |s 
hydroxy, all of H"'*', R^2t\ and R'^" are methyl, both of R<6»>' and Ri7h' are hydrogen, R20h is methyl, R20h' is 
hydrogen, R2ih' is hydroxy, both of R2ih and R22h' are hydrogen, and R22h js methyl; 

a compound In which R2'' is hydrogen, R^^' Is hydroxy, both of R^** and R5*>' are hydrogen, R^'' and R^''' are 
bound together to fomi a splrooxyrane structure, R^' Is acetoxy, all of R1°'<, Ri2h gpcj pish methyl, both of 
RiBh' and RiTh' are hydrogen, R20h js methyl, R20h' js hydrogen, RZlh' js hydroxy, both of R2ih and R22h' are hy- 
drogen, and R22h is methyl; 

a compound In which R2'' Is hydrogen, R^ is hydroxy, both of R^ and R^' are hydrogen, R^ and R^h' are 
bound together to form a splrooxyrane structure, R^h' is hydroxy, all of Ri*, Riah and R^^h are methyl, both of 
R^^' and R"h' are hydrogen, R20h Is methyl, R2''h' is hydrogen, R2ih' js hydroxy, both of R2ih and R22h' are hy- 
drogen, and R22I' is methyl; 

a compound In which R2h is hydrogen, R^h' 1$ hydroxy, both of R^h and R5h' are hydrogen, R^h is methyl, R^" 
Is acetoxy, R^h' is acetoxy, ail of R^oh Ri2h and Ri6h are methyl, both of R''^''' and R^^^' are hydrogen, R^oh is 
methyl, R20h' is hydrogen, RZi^' is hydroxy, both of R2ih and R22h' are hydrogen, and R22h is methyl; 

a compound in which R2h is hydrogen, R^'' is hydroxy, both of RSh and R^h' are hydrogen, RSh is methyl, R^h' 
is hydroxy, R^*"' is acetoxy, all of R^'"', R''2h and R^^h are methyl, R^^''' is hydroxy, R''^''' is hydrogen, R20h is methyl, 
R2<'h' is hydrogen, R2i*' and R21''' are bound together to forni a ketone structure, R22ti' is hydrogen, and R22h is 
methyl; 

a compound in which F=|2'' is hydrogen, R^ is hydroxy, both of RSh and R'h' are hydrogen, R^ is methyl, R^' 
is hydroxy, R^h' Is acetoxy, ail of Rioh Ri2" and R^sh are methyl, both of Ri8h' and R"h' are hydrogen. R20h is 
methyl, R20h' js hydrogen, R2ih is hydrogen, both of R2ih" and R22h' are hydroxy, and R22h is methyl; 

a compound in which is hydrogen, R^^^' Is hydroxy, H^*^ is hydrogen, R^^' js hydroxy, R^" is methyl, R*' 
Is hydroxy, R^h' js acetoxy, all of Ri"*", Ri2h and R^^^^ are methyl, both of R^^''' and R^^^"' are hydrogen, R2'"' Is 
methyl, R20h" js hydrogen, R2ih is hydrogen, both of RSi*"' and R22h' are hydroxy, and R22h js methyl; 

a compound In which R2h is hydrogen, Pfi** is hydroxy, both of RSh and R^h' are hydrogen, R^*" Is methyl, R^h' 
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is hydroxy, R^' is hydroxy, both of Ri"" and Ri^h are methyl, all of Ri2h, Rish' and R"^' are hydrogen, R2<'h is 
methyl, R^'"' Is hydrogen, R^^h' is hydroxy, both of R^^h and Pi^*^' are hydrogen, and R22h is methyl; and 

a compound in which R^h is hydrogen, fl^h' is hydroxy, both of RS^ and RSh' are bound together to fomn a 
ketone structure, R^*" is methyl, R^''' is hydroxy, R^w is acetoxy, all of R^°*', and are methyl, both of RI6''' 
and Ri7h' are hydrogen, R20h is methyl, RZ""' is hydrogen, R21>' is hydroxy, both of R^i" and R22h' are hydrogen, 
and R22h js methyl. 

14. A compound represented by the formula (H-ll), a phamiacologlcally acceptable salt thereof or a hydrate of them. 




(H^l) 



In the fomiula (H-ll), RZ", RSh_ Rioh_ Ri2h^ Ri6h_ R20h_ R2ih and are the same as or different from each other 
and each represents 

(1) hydrogen, 

(2) methyl, 

(3) hydroxymethyl or 

(4) C2.8 aoyloxymethyl; 

R3h', Rfih', R7h'^ Ristv^ RiTW^ R20h'^ R2ih' and R22h' are the same as or differentfrom each other and each represents 

(1) hydrogen, 

(2) hydroxy, 

(3) methoxy or 

(4) C2.8 acyloxy; 

further, R2ih and R2i*i' may be bound together to form a Itetone structure (=0); and further, R^h and R^''' may be 
bound together to fomi a splrooxyrane stmcture. 

15. A compound represented by the fomiula (H-ll) according to claim 1 4, a phamiacologically acceptable salt thereof 
or a hydrate of them, which is selected from the group consisting of a compound in which R^ is hydrogen, R^^' is 
hydroxy, Ffi*> is methyl, R6h' is hydroxy, RW is acetoxy, all of R^<*, f\*^ and H*^ are methyl, both of R^®" and 
Ri7h' are hydrogen, R^Oh |s methyl, R^Oh' is hydrogen, RZiw is hydroxy, both of R2ih and P^' are hydrogen and 
RZZ" is methyl; 

a compound in which R^f" is hydrogen, R^^' is hydroxy, R®" is methyl, R^h' is hydroxy, R^*'' is hydroxy, all of 
Rioh, Ri2h and Ri6h are methyl, both of W^^' and are hydrogen, RZO" is methyl, R20h' is hydrogen, ffiw is 
hydroxy, both of R2if' and R22h' are hydrogen, and R22h is methyl; 

a compound in which R^^ is hydrogen, R^^'' is hydroxy, R^'^ is methyl, R^*'' is hydroxy, R^*"' is acetoxy, all of 
Rioh^ Ri2h and Ri6h are methyl, both of R^s*" and R"^' are hydrogen, Pl^^^ is methyl, R20h' is hydrogen, both of 
R^iii and R^^^' are bound together to fomi a icetone structure, R22h' is hydrogen, and R22h is methyl; 

a compound in which R2h is hydrogen, R^^' is hydroxy, R®" and R^h' are bound togetherto form a spirooxyrane 
stmcture. Pi"*' is acetoxy, all of R1<»>, Ri2h and Ri8h are methyl, both of R^*' and Ri^h' are hydrogen, R20h Is methyl, 
R20h' is hydrogen, R^'h' |s hydroxy, both of R2ih and P^ are hydrogen, and RZZ" is methyl; 

a compound in which R2h is hydrogen, R^' is hydroxy, R^ is methyl, RSh' is acetoxy, RW is acetoxy, all of 
Rioh^ Ri2h and Ri6h are methyl, both of Rish' and R"h' are hydrogen, R20h is methyl, R20h' is hydrogen, R2ih' is 
hydroxy, both of R^^*^ and R22i' are hydrogen, and P^ Is methyl; and 

a compound in which R^*^ is hydrogen, R^' is hydroxy, R^ is methyl, R^''' is hydroxy, R^''' Is acetoxy, all of 
Rioh^ Ri2h and Rish are methyl, Ris"' is hydrogen, Ri7h' |s hydroxy, P^ is methyl, R20h' is hydrogen. R2ih' is 
hydroxy, both of R2ih and R22h' are hydrogen, and R22h is methyl. 
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(1) hydrogen, 

(2) methyl, 

(3) hydroxymethyl or 

(4) C2.8 acyloxymethyl; 

R5h', RSh; RTW^ Ri6h'^ Ri7h'_ f^tv_ R2ih' and R2z»i' are the same as or different from each other and each represents 



(1) h! 

(2) hydroxy, 

(3) methoxy or 

(4) C2^acyloxy; 

further, R^h and RSh' may be bound together to fonn a ketone structure (=0); further, R2ih and R^ih' may be bound 
together to fomti a ketone structure (=0) ; further, R6h and R^h' may be bound together to fonn a spirooxyrane 
structure. 



1 7. A compoundrepresented by the fomnula (H-l 1 1) according to claim 1 6. a phamiacologically acceptabie salt thereof 
or a hydrate of them, which Is selected from the group consisting of a compound In which R2h is hydrogen, both 
of R5h' and Rsw are hydrogen, R®' is methyl, R^h" is hydroxy, R^" is hydroxy, all of R^**, Ri2hand R'Sh are methyl, 
both of Ri6h' and Ri7h' are hydrogen, RZ"" js methyl, R""' is hydrogen, R2ih' Is hydroxy, both of RSi" and 9e^ 
are hydrogen and R22h is methyl; 

a compound in which R^f" is hydrogen, both of R^f' and R^fi' are hydrogen, R^h is methyl, R^''' is hydroxy, R^ 
is acetoxy, all of R10^ Ri2h and R^sh are methyl, both of R^sn' and R^^ are hydrogen, RZ"" Is methyl, RS"" js 
hydrogen, R^i^"', Is acetoxy, both of RZi" and Rzz*'' are hydrogen and RZZ" is methyl; and 

a compound In which R^h is hydrogen, both of R^h and are hydrogen, R®" Is methyl, R^'' Is hydroxy, R^h' 
Is acetoxy, all of Ri*, Ri* and Rish are methyl, both of R^*' and RItw are hydrogen, is methyl, Ra<»" js 
hydrogen, R^ih' js hydroxy, both of R^** and R22h' are hydrogen and is methyl. 

1 8. A compound represented by the fomiula (H-iV), a pharmacologically acceptable salt thereof or a hydrate of them. 




(H^v) 



In the formula, R'^, R3h, R4h, RSh^ R6h_ R7h_ Rioh_ Ri2h_ Ri6h_ R20h_ R2ih and R22h are the same as or different 
from each other and each represents 
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(1) hydrogen, 

(2) methyl, 

(3) hydroxymethyl or 

(4) C2.8 acyloxymethyl; 

R3h', R5h' R6h', R7h'_ RiBh-, RiTiv, RZOh; Raih' and R22h' are the same as or different from each other and each 
represents 



(5) hydrogen, 

(6) hydroxy, 

(7) methoxy or 

(8) C2.8 acyloxy; 



further, R^^ and R^f*' may be bound together to form a ketone structure (=0); further, and RSW may be bound 
together to form a ketone structure (=0); further, further, R^h and R^h' may be bound together to fonn a ketone 
structure (=0); R2ih and R^w ^ay be bound together to fomi a ketone structure (=0) ; further, and RSh may 
fomn a single bond to represent 



K 



further, R^'' and RS*!' may be bound together to fonrti a spirooxyrane structure, provided that the restricted 
clauses 1 , 2 and 3 according to claim 1 are included. 



1 9. The compound represented by the formula (H-IV) according to claim 1 8, a pharmacologically acceptable salt there- 
of or a hydrate of them, which is selected from the group consisting of a compound in which R^** is hydrogen, R3>< 
and R^*' are bound together to fomn a ketone structure, R* and R*'' form a single bond to represent 



, R5h' is hydrogen, R^i is methyl, P^' is hydroxy, R'''' is hydrogen, R^h' Is acetoxy, all of B^o**, R<8h and are 
methyl, both of R^^h' and Ri^h' are hydrogen, R^"" is methyl, is hydrogen, RSI" |s hydroxy, both of R2ih and 
R22h' are hydrogen, and is methyl; and 
45 a compound In which R2'i is hydrogen, R^*^ is hydrogen, R^^' is hydroxy, all of R^, R^h and R5h' are hydrogen, 

R6h is methyl, R^^"' is hydroxy, R^*" and R^*"' are bound together to fomri a ketone structure, all of R''"'', Ri2h and 
Rish are methyl, both of R^^^'' and R''^''' are hydrogen, R20h |s methyl, R20h' js hydrogen, R2ih' |s hydroxy, both of 
R2ih and R22h' are hydrogen, and R22h is methyl. 

so 20. A compound represented by the formula (H-V), a phamnacologically acceptable salt thereof or a hydrate of them. 
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In the formula (H-V), R^z", Ri6h_ rish'^ Ri7h'_ R20h^ rzow and RZi"' have the same meanings as the definitions In 
thefomiula (H-l) of claim 12; R^^'' represents hydrogen or methyl; R^ih' represents hydrogen, methyl or ethyl; and 
Qfnh is represented by the tomiula (1) : 




(wherein R^. f^', RSh, Rsw, rsh^ rw^ rth' and RiO" have the same meanings as the definitions In the formula 
(H-l) of claim 12), the formula (2) : 




(MH-il) 



(wherein R^^, R3h', R6h^ RSh'^ R7h' and R^oh have the same meanings as the definitions in the formula (H-ii) of claim 
14), the formula (3): 




(MHHIl) 



(wherein R^h, RSh, RSh'^ rbh^ Reh-^ Ryw and Rioh have the same meanings as the definitions in the formula (H-iil) 
ofclalm16),thefonnuia(4): 




(MH-IV) 



(wherein R^, Pfi^, ff^ and Rio*" have the same meanings as the definitions In the formula (H-l) of claim 12), or 
the fomnula (5): 



182 



EP 1380 579 A1 




(MH-V) 



(wherein R*, R^^', RSh, RSiv and Rioh have the same meanings as the definitions in the fomiuia (H-l) of ciaim 1 2) , 
provided that the restricted clauses 1 , 2 and 3 according to ciaim 1 are inciuded. 

21. A compoundrepresented by the fomiuia (H-V) according to claim 20, a pharmacologically acceptable salt thereof 
or a hydrate of them, which is selected from the group consisting of a compound in which G"'*' is represented by 
the formula (MH-i), Pfi*^ is hydrogen, R^*>' is hydroxy, both of RSh and RSh' are hydrogen, RSh is methyl, RSh' is 
hydroxy, PJ^' is acetoxy, all of R10^ Ri2h and R16k are methyl, all of W^', Ri7h' and Rish are hydrogen, all of FfiOh^ 
FV^ih' and R^ih" are hydrogen and R^^h' is hydroxy; 

a compound in which G'"'' is represented by the formula (IVIH-I), R2'' Is hydrogen, R^*"' is hydroxy, both of R**" 
and RSh' are hydrogen, R^h is methyl, R^*"' is hydroxy, R^**' is acetoxy, ail of R^''^ Ri* and R^^h are methyl, 
is hydrogen, Ri^h' is hydroxy, and all of R'8h, R20h_ R20h'^ R2ih' and R^^**' are hydrogen; 

a compound in which is represented by the fomiuia (MH-I), R2h Is hydrogen, is hydroxy, both of 
and RSh' are hydrogen, RSh is methyl, R^h' is hydroxy, R^h' is acetoxy, all of Rioh, Ri2h and R^^ are methyl, R^^ 
is hydroxy, and all of R"h', Rish^ R20h^ rzoh; pfiw and R2ih" are hydrogen; 

a compound in which G"'*^ is represented by the formula (MH-i), R^^ is hydrogen, R^''' is hydroxy, both of R* 
and RSh' are hydrogen, R^h is methyl, R^*'' is hydroxy, R''^' is acetoxy, all of R^°\ R^^h and R^^h are methyl, R^^ 
is hydrogen, Ri^h' is hydroxy, Ri8h is methyl, and all of R^*>, T^, R2ih' and R2ih" are hydrogen; 

a compound in which G'"*' is represented by the formula (MH-V), R^*" Is hydrogen, Pl^ is hydroxy, R6h is 
methyl, R6h' is hydroxy, ail of R^°\ Ri2h and RiS" are methyl, all of Rish', Ri7h'_ Rish and P^' are hydrogen, RM" 
is methyl, R2ih' is hydroxy, and R2ih" is ethyl. 

22. A compound represented by the formula (H-VI), a phamiacologically acceptable salt thereof or a hydrate of them. 




In the fonnula, R^^, R^^, Ri6h', Ri7h'_ R20h_ R20h'_ R2ih, R2ih', R22h and have the same meanings as the 
definitions in the fonnula (H-l) of claim 12; G"*' has the same meaning as the definition in the fomiuia (H-V) of 
ciaim 20. 



23. A compound represented by the formula (H-Vl) according to claim 22, a pharmacologically acceptable salt thereof 
or a hydrate of them, which is selected from the group consisting of a compound in which G"'*' is represented by 
the formula (MH-I), R2h is hydrogen, R^ti' is hydroxy, both of R^h and RS^' are hydrogen, R^*^ is methyl, R*' is 
hydroxy, R^^' is acetoxy, all of R^°^. R'*^ and R^sf" are methyl, both of Ris*'' and R^^h' are hydrogen, R20h is methyl, 
both of R2<'h' and R2ih are hydrogen, both of R2ih' and R22h' are hydroxy, and R22h ($ methyl; and 

a compound in which G'"'' is represented by the formula (MH-I), R2h is hydrogen, R^" is hydroxy, both of RS^ 
and R5h' are hydrogen, P^ Is methyl, R^h' is hydroxy, R^h' is acetoxy, all of R^"**, Ri2h and R^^*^ are methyl, both 
of Ri6h' and R™ are hydrogen, R^ is methyl, all of R20h', RZih and are hydrogen, R2ih' is hydroxy, and 
R22h is methyl. 

24. A compound represented by the fonnula (H-Vli), a phannacologicaliy acceptable salt thereof or a hydrate of them. 
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(H-VII) 



In the formula, G"""! has the same meaning as the definition in the fomiuia (H-V) of claim 20; ~ represents a single 
bond ora double bond; and Ri2h Rieh Ri«", ritw, R20h, R20h'_ R2ih_ rzih-^ R22h and RZZ"' have the same meanings 
as the definitions In the fonnula (H-l) of claim 12. 

25. A compound represented by the fomnula (H-VII), a pharmacologically acceptable salt thereof or a hydrate of them, 
which Is selected from the group consisting of a compound in which Q"'*^ is represented by the fomula (IWH-I), ~ 
represents a double bond, R^h is hydrogen, R^^' is hydroxy, both of R^h and H^*^' are hydrogen, R^'' is methyl, R^h' 
is hydroxy, R^h' is acetoxy, all of R^'*, R^^h and are methyl, both of R'lSh' and are hydrogen, R20f' is 
methyl, all of R20h', RZih and R22h' are hydrogen, R2ih' is hydroxy, and R^^ is methyl; 

a compound in which G™*" is represented by the formula (MH-I), z represents a single bond, R^^ is hydrogen, 
R3h' is hydroxy, both of R^h and R^" are hydrogen, R^'' is methyl, R*' is hydroxy, R''^' Is acetoxy, all of R^oi^, R^^h 
and Rl6h are methyl, both of RlB"' and Ri™ are hydrogen, R20h Is methyl, all of RZO"', R2ih and R22h' are hydrogen, 
R2ih' is hydroxy, and R22h is methyl; and 

a compound inwhich G"'' is representedby the formula (MH-II), ::: represents a double bond, R2h Is hydrogen, 
R3h' is hydroxy, RS" is methyl, f^' is hydroxy, R^"' is acetoxy, all of Rio", Ri2h and are methyl, both of Ris"' 
and R^'i'are hydrogen, R20h is methyl, all of R^Oh', RZihgnd R22h' are hydrogen, R2ih' is hydroxy, and R22h is methyl. 

26. A compound represented by the fonnula (H-VIII), a pharmacologically acceptable salt thereof or a hydrate of them. 




(H-VIII) 



In the formula, G-^h, Ri2h^ Ri6h_ Ri6h'_ Ri7h-_ paoh pazh and R22h' have the same meanings as the formula (H-l) 
of claim 12; and R^^h' represents hydrogen or hydroxy. 

27. A compound, a phamiacologically acceptable salt thereof or a hydrate of them in the fonnula (H-VIII) according 
to claim 26, which Is selected from the group consisting of a compound in which G"'' Is represented by the fomiula 
(IWH-I), R2h is hydrogen, R^h' is hydroxy, both of RSh and R^' are hydrogen, RSh is methyl, RSh' is hydroxy, R^^' jg 
acetoxy, all of Ri"", Ri2h and are methyl, both of Ri6h' and R"h' are hydrogen, Rish' is hydroxy, R20i is methyl, 
R22h' Is hydroxy, and R22'' is methyl; and 

a compound In which G'"^ Is representedby the fonnula (MH-I), R2h is hydrogen, R^*^' Is hydroxy, both of R^h 
and R5h' are hydrogen, R^h is methyl, R6h' is hydroxy, R^*" jg acetoxy, all of R^"*', Ri2h and Ri^h are methyl, both 
of Ri6h' and R^™ are hydrogen, Rish' is hydroxy, R20h is methyl, R22h' are hydrogen, and R22h |s methyl, 

28. A compound represented by the formula (H-IX), a phannacologically acceptable salt thereof or a hydrate of them. 
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In the formula, G"''' has the same meaning as the definition in the fomnuia (H-V) of claim 20; C^^-iC^ and C^^j.C^'' 
are the same as or different from each other and each represents a single bond or a double bond; R^^h, Ri6h and 
Ri8h have the same meanings as the definition in the fonnula (H-V) of claim 20; Ri^^ represents hydrogen or 
methyl; Ri^h' represents hydrogen or hydroxy; Ris" and R""' are (1 ) the same as or different from each other and 
each represents hydrogen, methyl or hydroxy, or (2) and R^^**' are bound together to represent a ketone 
structure (=0). 

29. A compound represented by the formula (H-IX) according to claim 28, a phanmacoiogicaliy acceptable salt thereof 
or a hydrate of them, which is selected from the group consisting of a compound in which G"'*' is represented by 
the formula (MH-l), Ci^-C^ is a double bond, C^S-c" is a single bond, R2h Is hydrogen, R^h' is hydroxy, both of 
R5h and RSh' are hydrogen, R6h is methyl, R^h' Is hydroxy, R^h' is acetoxy, all of Ri2h and R^^^ are methyl, 
all of H^^, Ri8h and Ri9h are hydrogen, and both of R^sh' and R«h' are hydroxy; 

a compound in which G"^*^ Is representedby the formula (MH-l), C''*-jP^^ is a single bond, CiS-ci^ is a 
double bond, R^^" Is hydrogen, R^^' Is hydroxy, both of R^*^ and R^''' are hydrogen, R^'' is methyl, R^''' is hydroxy, 
R7h' Is acetoxy, both of R^"*' and R^^^ are methyi, both of Ri^h and Ri6h are hydrogen, Ri^h is methyl, R^^*'' is 
hydroxy, and R^^h and R^^*^' are bound together to form a ketone structure (=0) ; and 

a compound in which G"'*' Is represented by the formula (MH-l), C^^C^s is a single bond, C^^JC^'' is a 
double bond, R^f" Is hydrogen, R^"' is hydroxy, both of RS" and R*' are hydrogen, Pfi^ is methyl, R^' is hydroxy, 
R^fi' Is acetoxy, both of R^o'' and Ri* are methyl, both of R^^h and Ri^" are hydrogen, Ri8h is methyl, R^^ Is 
hydroxy, R^'h is hydrogen, and R'^^' is hydroxy. 

30. A compound represented by the fonnula (H-X), a phamnacologically acceptable salt thereof or a hydrate of them. 




In the formula, G"", Ri^" and R"" have the same meanings as the definitions in the fonnula (H-V) of claim 20; 
Ri4h represents hydrogen or methyl; C^^C" and C^^O'' are the same as or different from each other and each 
represents a single bond or a double bond; R^^' is hydrogen or hydroxy; and Ri^w represents (1 ) methyl or (2) 
the formula (R-F). 

31 . A compound, a pharmacologically acceptable salt thereof or a hydrate of them in the formula (H-X) according to 
claim 30, which is selected from the group consisting of a compound in which G"''' is represented by the fomiula 
(MH-l), Ri8h" Is represented by the formula (R-F) . C^^Cis is a double bond, C16::C17 is a single bond, R2h is 
hydrogen, R3h' is hydroxy, both of RSh and RSh' are hydrogen, R6h is methyl, RS*" jg hydroxy, R^h' is acetoxy, all of 
Rioh_ Ri2h and Ri6h are methyl, both of Ri*i and Riw are hydrogen, Riah' is hydroxy, both of PP" and R« are 
methyl, both of R** and Pf^ are hydrogen, and R** is hydroxy; 

a compound in which G'"»' is represented by the fonnula (MH-l), C^tiC" is a single bond, C^e-^C^^ is a 
double bond, R^ Is hydrogen, R^ is hydroxy, both of R^ and R^h' are hydrogen, R^** is methyl, R^''' is hydroxy, 
R7h' Is acetoxy, both of R^o^ and R1'* are methyl, all of R^^^^ Rish and R™ are hydrogen, Rish' is hydroxy, and 
Rieh" is methyl; and 

a compound in which G<^ Is representedby theformula (MH-l), c^^C's is a double bond, C%C17 is a single 
bond, R2h is hydrogen, R^' is hydroxy, both of R'h and R*' are hydrogen, R^ Is methyl, R^' is hydroxy, R^h' is 
acetoxy, all of Rioh, Ri2h and R^^ are methyl, both of R^^ and R^^' are hydrogen, R"h' is hydroxy, and R"h" |s 
methyl. 

32. A compound represented by the fonnula (H-XI), a phannacologically acceptable salt thereof or a hydrate of them. 
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In the formula, G""*" and R^* ^ave the same meanings as the definitions In the fomiula (H-V) of claim 20; R^^" 
represents hydrogen, methyl or hydroxy; and R^^''" represents (1) hydrogen or (2) the formula (R-F) . 

33. A compound represented by the fonnula (H-XI) according to claim 32, a pharmacologically acceptable salt thereof 
or a hydrate of them, which Is selected from the group consisting of a compound in which G'^*' Is represented by 
the fomiula (MH-I), R"*i" is representedby the fomnula (R-F) , R2h Is hydrogen, R^*'' is hydroxy, both of R^^ and 
R5h' are hydrogen, R^'' is methyl, R^^^' is hydroxy, R^^^' is acetoxy, all of R^'"', R^^h and R^^h" are methyl, both of 
Pf^ and R'*« are hydroxy, R'^*" is hydrogen, R'""" is methyl, and R'^ Is ethyl; and 

a compound in which is represented by the fomiula (MH-I), R2h is hydrogen, R^h' is hydroxy, ail of R^h, 
R5*^ and R^^' are hydrogen, R^h is methyl, is acetoxy, both of Rioh and Ri2h are methyl, Ri6h" |s hydroxy, and 
Ri7h» Is hydrogen . 

34. A compound represented by the formula (15), a pharmacologically acceptable salt thereof or a hydrate of them. 




(15) 



In the fonnula (15), G/^' Is represented by the fomiula (1) : 




(MD-i) 



(wherein R^i-, R^<', R^, R^'', R^', RSr', R^r" and R^o^ are the same as or different from each other and each represents 

1) hydrogen, 

2) methyl which may have substituents, 

3) -OR" (wherein R" Is <1> hydrogen, <2> methyl or •<:3> acetyl), 

4) -ORO (wherein PP represents 

<1> alkyi (provided that in case of methyl. It has always substituents), 

<2> - CHjAr, 

<3> C3.22 acyl, 

<4> unsaturated C3.22 acyl, 

<5> - CORCO, 

<6> C1.22 alkylsulfonyl, 

<7> benzenesulfonyl or 

<8> -SIR»iR»2Rs3, eachof whichmayhave substituents) 

5) halogen or 

6) -RM-NRN1 RN2 (Ar, Rco, rsi ^ rs2^ rs3^ rm_ RN1 and RN2 have the same meanings as the definitions of the 

fomiula 5 of claim 2) , 

further, R^' and R^f' may be bound together to represent a ketone structure; 

further, R^f or R^'' may be bound together to represent a spirooxyrane structure or an exo-methylene structure; 
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further, either of R^^ or R^**, and R^'' may be bound together to represent a 1 ,3-dioxolane ring), 
the formula (2): 




(MDHI) 



(wherein R^', R3'', R^, RS'', R^i' and Ri* have the same meanin as the above-mentioned definition), 
the fonnuia (3): 




(MO-{ll) 



(wherein P^', RSr, R**, R6r_ R6r'_ fff gpd R^Of have the same meanings as the above-mentioned definition), 
the formuia (4): 




(MD-<V) 



(wherein R^f, Pfi', W and R^or have the same meanings as the above-mentioned definition), or 
the formula (5): 




(wherein Pfi', PP^, R^, R6'' and K*"' have the same meanings as the above-mentioned definition); 
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Ri2', Ri6r, Ris.-^ R^i', Ri8r_ R20r^ R20r'^ R2ir^ RZir"^ R22r gnd r22>' are the Same as or different from each other and 
each represents 

1) hydrogen, 

2) methyl which may be optionally substituted, 

3) -ORH (wherein RH represents <1> hydrogen, <2> methyl or <3> acetyl), 

4) -OR'' (wherein PP represents 

<1> Ci.22 all<yl (provided that In case of methyl, it has always substituents), 

<2> -CHgAr, 

<3> C3.22 acyl, 

<4> unsaturated C3.22 acyl, 

<5> -CORCO, 

<6> alkylsulfonyl, 

<7> benzenesulfonyl, or 

<8> -SIR>iRseR<>3, each of which may have substituents), 

5) halogen or 

6) -R"-NRN1rN2 (Ar, rco, R»i, R»2, R»3, rm, RNI and RN2 have the same meanings as the definitions in the 
fonmuia 5 of claim 2) ; 

further, R^ir and R^^'' may be bound together to represent <1> a ketone structure (=0) or an oxime structure 
(=N0R0X: wherein R°x has the same meaning as the definition in the formula 5 of claim 2); 
when either one of A and B is 1 ) halogen, or 2) <1 > alkylsulfonyloxy, <2> benzenesulfonyioxy or <3> alkoxy, 
each of which may have substituents, the other is 1) hydroxy, or 2) <1> alkoxy or <2> C2.22 acyloxy, each 
of which may have substituents. 

35. A compound represented by the formula (1 6), a phannacologlcally acceptable salt thereof or a hydrate of them. 



lnthefomiula(16) , R3'', R», RS-*, RSr, RSi-, rh, RiTf, R20r_ R20f_ R2ir_ R2ir'_ R22r and Raa-" have the same meanings 
as the definitions in the formula 15 of claim 34; and R2», r12», r16» and R''^' are the same as or different 
from each other and each represents hydrogen or methyl, provided that the restricted clause 3 according to claim 
1 is included. 

36. A compound represented by the fomiula (1 7), a phamiacologically acceptable salt thereof or a hydrate of them. 
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(17) 



In the formula (17), f^^, PP'. R**, R^, P^. R^-", Ri^r", R20r, paor' R22r and r22^ have the same meanings as the 
definitions in the fonnula 15 of claim 34; and R^, R'Os R^^, Ri6s and R^ss have the same meanings as the 
definitions in thefomiuia 16 of claim 35, provided that the restricted clauses 3 according to claim 1 Is included. 

37. A compound represented by the fomiuia (1 8), a phannacoioglcaiiy acceptable salt thereof or a hydrate of them. 




(18) 



In the fonnula (18), R^^tf represents hydrogen or hydroxy; R^^s represents hydrogen or methyl; R^is' represents 
hydroxy or methoxy; and R*" represents -NRa^iRamz (wherein Rami and Ra^^ are (1) the same as or different 
from each other and each represents 1) hydrogen, or 2) <1> alkyi, <2> C3.8 cycloalkyi, <3> unsaturated 
03,22 alkyI, <4> C2.22 acyl, <5> unsaturated C3.22 acyl, <6> Cs-uaryl, <7> C3.3 cycloalkenyl, <8> 5-membered to 
14-membered heteroaryl, <9> aralkyi, <10> heteroaralkyi, <11> 0^.22 aikylsulfonyl, <12> benzenesulfonyl, <13> 
azetldin-2-yl, <14> pyrrolldin-3-yl, <15> pipera2in-4-yl or <16> homopiperazln-4-yl, each of which may have sub- 
stituents, or (2) -NR*'"''Ra"'2 is bound together to represents an optionaiiy substituted 3-membered to 14-mem- 
bered nitrogen-containing non-aromatic heterocyclic ring.). 

38. A compound represented by the fomnula (1 8) of claim 37, a pharmacoioglcaily acceptable salt thereof or a hydrate 
of them, which is selected from the group of compounds consisting of, (1 )a compound in which is represented 
by 
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, and further which may optionally have one to four of substituents selected f ronn hydroxy, amino, N-methylamino, 
N-ethylamino, N,N-dimethylamino, N,N-diethylamino, N-ethyl-N-methylamino, azetidin-1-yl, pyrrolidin-1-yl, pipe- 
rldin-1 -yl, morpholin-1 -yl, thiomorpholin-1-yl, piperazin-1 -yl, 4-methylpiperazin-1 -yl, 4-ethylpiperazin-1 -yl, N-(2-hy- 
droxyethyl)amino, N-(3-hydroxypropyl)amlno, N-(2-hydroxyethyl)-N-methylamlno, N-{3-hydroxypropyl)-N-methyl- 
amino, N-(2-hydroxyethyl)-N-ethylamlno or N-(3-hydroxypropyl)-N-ethylaniino; (2) a compound in which R*" is 
represented by 



.rr"v ^cr"^-^ a'^' -Cf"' 
i:r*> ^cr^-- a^^' <y^^' 

.r?> <f^- „a"-^ "O"^^ 



further, which may optionally have one to four of substltuents selected from methyl, ethyl, n-propyl, hydroxy, hy- 
droxymethyl, 2-hydroxyethyl and 3-hydroxypropyl; and 
(3) a compound in which RAM js represented by 
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, and further, 

which may optionally have one ortwo of substltuenls selected fronn methyl, ethyl, n-propyl, hydroxy, hydroxymethyl, 
2-hydroxyethyl, 3-hydroxypropyl, amino, N-methylamino, N-ethylamIno, N,N-dlmethylamino, N,N-diethylamlno, N- 
ethyl-N-methylamino, azetidin-1-yl, pyrrolidin-1-yl, plperidin-1-yl, morpholin-1-yl and thiomorpholin-1-yl. 

39. A compound represented by the fomnula (1 9), a phamnacologically acceptable salt thereof or a hydrate of them. 



In the formula, G"" and R^^' have the same meanings as the definitions In the fomuia (1 5) of claim 34; and Z 
represents oxygen or the formula: 



(wherein RZ represents (1 ) hydrogen or (2) aand C-,.^ allcyl, C^.^ all<enyl orC,.e alkynyl which may have substltuents 
and an epoxy structure.). 

40. A compound represented by the fomiula (20), a phamiacologically acceptable salt thereof or a hydrate of them. 




(201 



In the fomnula (20), A' and B' are bound together with oxygen to represent an epoxy structure, or either one of 
them represents hydroxy and the other represents any one of chlorine, bromine, hydroxy and methoxy; R^ia' and 
are bound together with oxygen to represent a l<elone structure, or either one of them represents hydrogen 
and the other represents any one of hydroxy, methoxy and -OR""; R3", R^' and R^ are the same as or different 
from each other and each represents hydrogen, acetyl or -R">; R16, ri7 and R2o are the same as or different from 




(19) 
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each other and each represents hydrogen, hydroxy or -OR™; Ri2 represents methyl, -CH2OH or-CHaOR"" (wherein 
Rm represents C^-Cg alkyi, Cg-Cg acyl, R'>"CH2, R'>"CO or R"^R"2NC0; R*"" represents Cg-Cio aryl or C5.C14 
heteroacyl which may optionally have one or more substituents described below, R"i and R"2 are the sanne as or 
different from each other and each represents hydrogen, CyC^ alkyI, C3-C7 cycloallcyl, benzyl which may optionally 
5 have one or more substituents described below, or R"'' and R*^ are bound together to represent pyrrolidine, pip- 

eridine, piperazine, N-substltuted piperazlne or morphollne; 
The substltuent described here indicates the following. 



a) C^.Cs alkyI, C^.Cg alkoxy, C2.C8 acyl, 

b) fluoro, chioro, bromo, iodo, 

c) carboxylic acid, sulfonic acid, carboxylic acid ester, carboxamlde which may optionally have substituents 

on nitrogen, 

d) nitro, amino, N-monosubstituted amino, N,N-disubstituted amino, 

e) a hydroxy group, mercaptane, CyC^ alkylthio, C^-Cg alkyisulfoxide, CyC^ aikyisulfone, provided that the 
restricted clauses 1 , 2 an 3 according to claim 1 are included. 

41. A compound represented by the formula (21), a pharmacologically acceptable salt thereof or a hydrate of them. 




In the fonnula (21 ), R^" and R^' represent hydrogen; R^" represents hydrogen or acetyl; R^*, R" and R^" are the 
same as or different from each other and each represents hydrogen or hydroxy; R^^^ and R^ib are bound together 
with oxygen to represent a ketone structure, or either one of them represents hydroxy or methoxy and the other 
3s represents hydrogen; and R12 represents methyl or -CHjOH, provided that the restncted clauses 1 , 2 and 3 ac- 
cording to claim 1 are Included. 

42. The compound according to claim 41, a pharmacologically acceptable salt thereof or a hydrate of them, wherein 
in the fomnula (21), R3', R^' and Ri7 are hydrogen; R^' is hydrogen or acetyl; R^s and R^" are the same as or 

40 differentfrom each other and each represents hydrogen or hydroxy; R2ia' and RZib' are bound together with oxygen, 
or either one of them represents hydroxy and the other Is hydrogen; and R^^ Is methyl. 

43. The compound according to claim 41 , a pharmacologically acceptable salt thereof or a hydrate of them, wherein 
In the formula (21), R^", Pfi' and R" are hydrogen; R^' Is acetyl; R^^ and R" are the same as or different from 

« each other and each represents hydrogen or hydroxy; R2ia and RSib are bound together with oxygen, or either 
one of them represents hydroxy and the other is hydrogen; and R^^ represents methyl or -CHgOH. 

44. The compound according to claim 41 , or a pharmacologtoally acceptable salt thereof or a hydrate of them, wherein 
In the fonmula (21), R3", PP, fV'. R" and R^i" are hydrogen; Ris and RZi" are hydroxy; and is methyl. 

so 

45. The compound according to claim 41 , a pharmacologically acceptable salt thereof or a hydrate of them, wherein 
in the fonnula (21), R3', RS", R^", RI6, Ri' and R2ia are hydrogen; Rzo and RZi" are hydroxy; and R" is methyl. 

46. The compound according to claim 41 , a phannacologically acceptable salt thereof or a hydrate of them, wherein 
55 in the fonnula (21 ), R3", R6", R7", r16, r17 rzo and R2ia are hydrogen; R^^^ Is hydroxy; and R12 is methyl. 

47. The compound according to claim 41 , a phannacologically acceptable salt thereof or a hydrate of them, wherein 
In the fomiula (21 ) , R3", R6", R16, R" and R2ia are hydrogen; R20 and RZ^b are hydroxy; R^" is acetyl; and R12 is 
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48. The compound according to claim 41 , a pharmacologically acceptable salt thereof or a hydrate of them, wherein 
in the formula (21), R3", RS", R^^, R20 and R2ia are hydrogen; R16 and RZib are hydroxy; R^" is acetyl; and R12 is 
methyl. 

49. The compound according to claim 41 , a pharmacologically acceptable salt thereof or a hydrate of them, wherein 
in the formula (21 ) , R3", R^', RI^, R" and are hydrogen; R2ia and R^ib are bound together with oxygen; R'" 
Is acetyl; and R12 is methyl. 

50. The compound according to claim 41 , a phamnacologlcally acceptable salt thereof or a hydrate of them, wherein 
in the formula (21 ), R3", R6", RI6, R17, r20 and R2ia are hydrogen; RZi"" Is hydroxy; R?' is acetyl; and R" is methyl. 

51 . A medicament comprising at least one selected from compounds according to claims 1 to 50, a pharmacologically 
acceptable salt thereof or a hydrate of theman active Ingredient. 

52. The medicament according to claim 51 , as an agent for preventing or treating a disease against which gene ex- 
pression control is efficacious. 

53. The medicament according to claim 51 , as an agent for preventing or treating a diseases against which VEGF 
production suppressing action Is efficacious. 

54. The medicament according to claim 51 , as an agent for preventing or treating a disease against which an antian- 
giogenic effect Is efficacious. 

55. The medicament according to claim 51 , as an antiangiogenic agent. 

56. The medicament according to claim 51 , as an antitumor agent. 

57. The medicament according to claim 51 , as an agent for treating hematoma. 

58. The medicament according to claim 51 , as an agent for supressing cancer metastasis. 

59. The medicament according to claim 51 , as an agent for treating retina angiogenic disease or an agent for treating 
diabetic retinopathy. 

60. The medicament according to claim 51 , as an agent for treating inflammatory disease. 

61 . The medicament according to claim 51 , as an agent for treating inflammatory diseases consisting of osteoarthritis, 
rheumatoid arthritis, psoriasis or delayed hypersensitivity reaction. 

62. The medicament according to claim 51 , as an agent for treating atherosclerosis. 

63. The medicament according to claim 51 , as an agent for treating solid cancer. 

64. The medicament according to claim 63, wherein the solid cancer is lung cancer, brain tumor, breast cancer, prostate 
cancer, ovarian cancer, colon cancer or melanoma. 

65. The medicament according to claim 51 , as an agent for treating leukemia. 

66. The medicament according to claim 51 , as an antitumor agent based on gene expression control. 

67. The medicament according to claim SI , as an antitumor agent based on VEGF production suppressing action. 

68. The medicament according to claim 51 , as an antitumor agent based on an antiangiogenic effect. 

69. A method for preventing ortreating a disease against which gene expression control is efficacious, by administering 
a pharmacologically effective dose of the medicament according to claim 51 to a patient. 
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70. A method for preventing or treating a disease against which the VEGF production suppressing action is efficacious, 
by administering a phamiacologicaiiy effective dose of the medicament according to claim 51 to a patient. 

71 . A method for preventing or treating a disease against which an antianglogenic effect is efficacious, by administering 
a pharmacologically effective dose of the medicament according to claim 51 to a patient. 

72. Use of the compound according to any one of claims 1 to 50, a phamiacologicaiiy acceptable salt thereof or a 
hydrate of them, for producing an agent for preventing or treating a disease against which the gene expression 
control is efTicaclous, a disease against which the VEGF production suppressing action Is efficacious, a disease 
against which the antlangiogenicaction is efficacious or solid cancers. 

73. A production process of the compound according to any one of claims 1 to 50, a pharmacologically acceptable 
salt thereof or a hydrate of them, which comprises culturing Streptomyces sp. Mer. 11107, PERM P-18144 or its 
variant In a nutrient culture medium, collecting the compound according to any one of ciaims 1 to 50 from the 
culture solution, and carrying out various modification synthesis by using the obtained compounds as a starting 
material to obtain derivatives thereof. 

74. An agent for preventing or treating a disease against which the gene expression control is efficacious, a disease 
against which the VEGF production suppressing action is efficacious, a disease against which the antianglogenic 
action Is efficacious or solid cancers, which comprises a compound represented by the fomiuia (4): 




(4) 



75. An agent for treating hematoma, an agent for suppressing cancer metastasis, an agent for treating retina ang- 
iogenic disease, an agent for treating diabetic retinopathy, an agent for treating inflammatory diseases, an agent 
for treating osteoarthritis, an agent for treating rheumatoid arthritis, an agent for treatlngpsorlasis, an agent for 
treating atherosclerosis or an agent for treating solid cancer, which comprises a compound represented by the 
fomnula (4) 




76. The agent fortreating solid tumor according to claim 75, wherein the solid tumor Is lung cancer, brain tumor, breast 
cancer, prostate cancer, ovarian cancer, colon cancer or melanoma. 
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This intemstiooal search report has not been establi^ in respect of certam daims anda' Article 17(2Xa) for the following reasons; 

1. [x] ClainBNos.:.69-71 

because diey letate to suljett loatler nM leqniied to he leaidMd by this 
Claiias 69-71 pertain to methods for treatment of the human body by therapy 
and thus relate to a subject matter which this International Searching 
Authority is not required to search. 



2. □ CUnuNos.: 

because they relate to pans of the intetnational appUcatian that do not comply whfa die present 
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•nii« fntenHtimml SwifeHug Aiirtinrily ftiiimt mnltifli- liivf!ni;iiiia in thiQ inmmitfinniil iippHf atlnn, »« fitHmw 



1. Q As all required additional search fbes were timefy paid by the applicant, this intimaliooalaeandi reporter 

Ghdms. 

2. Q] As aU searchable claims could be searched wilbo«e£B«Justi$ring an additional fee, this Am^^ 
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3. Q As only some ofthe required addffional search Itesweic timely paU by the applicant (Us inte^ 

only those claims ftr which fises were paid, specifically claims Nos.: 
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leslricled to the inventioii first mentioned hi the claims; it Is covered by claims Nos.: 
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